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@ A naphthalene derivative having the formula is new and useful for medicine. 



OR 




i i 

[wherein R' represents a hydrogen atom, a lower alkyl group or an acyl group; 

R2 independently represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, a halogen atom, a 
cycloalkyi group, a cycloalkylalkyl group, a hydroxyl group, an aryl group which may be substituted, an 
arylalkyi group whose aryl group may be substituted, a heteroaryl group, or a heteroarylalkyi group; 
R3 and R* are the same or different and represent a hydrogen atom, a lower alkyl group, a lower alkenyl 
group, an aryl group which may be substituent. an arylalkyi group whose aryl group may be substituted, an 
arylalkenyl group whose aryl group may be substituted, a cycloalkyi group, an alkoxyalkyi group, a 
heteroaryl group, a heteroarylalkyi group, a carboxyl group, a carboxyalkyi group, an aminoalkyl group, or a 
cyano group; 

R5 represents a group of the formula. -OR', (wherein R' represents a hydrogen atom or a lower alkyl 
group), or a group of the formula. 

-N - R®. 

(wherein R^ and R« are the same or different and represent a hydrogen atom or alower alkyl group or R^ 
and R^ can form, along with the nitrogen atom bonded with R« and R^, a ring which may contain an oxygen 
atom); 

R« independently represents a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
hydroxyl group, an amino group, an arylalkyi group, or an aryl group; and 
m Is 0 or an integer of from 1 to 2, and n is 0 or an integer of from 1 to 4.] 
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Naphthalene Derivathre 

[Industrial Field of Utilization] 

This invention relates to naphthalene derivatives. More particularly, it relates to naphthalene derivatives 
which have a good efficacy as medicines. 

[Background of The Invention and Prior Art] 

lnterleukin-1 (hereinafter referred to simply as IL-1) is a protein produced "'^«;^°P';;^9^f ' 
neutTocJtes and L like and is a central factor of, inflammation and immune systems, /elatoon with 
aSmrJlune diseases and inflammatory diseases, typical of which Is chronic articular rheumatism, is being 

""'^Sedaiiv according to the recent report, it has been found that lL-1 is detected In rheumatoid 
chrc^S pS^uSJ^Tn *e syn^^^^ fluid of Shronic articular rhumatics. and the lymph cell emigration factor 
cSiefly in IL-1 and that the peripheral hemomonocyte of rhumatics in activity .s promoted .n the IL- 

' " wraJempted to mainly suppress the production of IL-1 so that the autoimmune diseases juch as 
chronic articular rheumatism, and diseases such as inflammatory diseases were cured and f^even^ 

>he chronic articular rheumatism is a chronic inflammatory disease whose cause is unknown. For 
medSnaTS^y! non-steroid, antiphlogistic drugs have been used and their utility is not satisfactory ,n 

'^'Te ?av?m^d?eS;ns1ve%rdS on compounds having the .L-1 production inhibiting action over a long 
period of time and found that naphthalene derivatives are excellent in Uie action. 61- 
Naphthalene derivatives are disclosed, for example. In Japanese Laid-open Patent Application No. 61- 
25 263943. as having the 5-lipoxigenase inhibiting action. 



10 



16 



20 



30 



36 



40 



45 



SO 



[Embodiments and Features of the Invention] 

. Under these circumstances in the art..8tudies and investigation have ^ee" ^^de on compounds h^^^^^ 
good "l-1 production inhibiting action, with the result that it has been found that naphthalene derivatives of 
the followinochemicalstructurai formula can achieve this purpose. .i , 

The^Sunds of the invention are naphthalene derivatives of the following general fomiula (i>. and 



pharmaceutically acceptable satts thereof. 



(R«> 




(I) 



C = C-COR» 
i I 
R' R* 



rwherein R' represents a hydrogen atom, a lower alkyi group or an acyl group: 

£ indTpendS rrepresenis a hydrogen atom, a lower aikyi group, a lower alkoxy group, a halogen atom, a 
cycloa^TgrZ. a cycloalkylalkyi group, a hydroxyl group, an aryl group wh^h may be subsjtuted. an 
SSl qroup whose aryl group may be substituted, a heteroaryl group, or a heteroarylalkyl group: 
R^and R* are The sai^e or differenl and represent a hydrogen atom, a lower alkyi group, a 'ower a^kenvl 
arouo an Si group which may have a substituent. an arylalkyi group whose aryl group may be 
S'tuted ^ a^^TXnyl group whose aryl group may be substituted, a cycloalkyi group, an alkoxyalky 
SnouH SetSoS^' group, a heteroarylalkyl group, a carboxyl group, a carboxyalkyi group, an aminoalkyl 
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group, or a cyano group; 

R5 represents a group of the formula. -OR^ (wherein R' represents a hydrogen atom or a lower alkyi 
group), or a group of the formula, 

5 -N - R°. 

I 



10 (wherein R8 and R^ are the same or different and represent a hydrogen atom or a lower alkyl group, or R^ 
and R9 can form, along with the nitrogen atom bonded with R^ and R^, a ring which may contain an oxygen 
atom): 

R« independently represents a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
hydroxyl group, an amino group, an arylalkyi group, or an aryl group: and 
IS m is 0 or an integer of from 1 to 2. and n is 0 or an integer of from 1 to 4.] 

In the present specification, the position number of the respective carbon atoms in the naphthalene ring 
is determined in the following manner 




^ In the definitions of the compound (I) of the invention, the lower alkyl group represented by H\ R^. R^, 
R*. R«, R^, R8 and R^ Is a linear or branched alkyl group having 1 to 6 cartaon atoms and includes, for 
example, a' methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobuty! 
group, a sec-butyl group, a tert-butyl group, a pentyl group (amyl group), an isopentyl group, a neopentyl 
group, a tert-pentyl group, a 1 -methylbutyl group, a 2-methyIbutyl group, a 1 .2-dimethylpropyl group, a 
hexyl group, an isohexyl group, a 1-methylpentyl group, a 2-methylpentyl group, a 3-methylpentyl group, a 
1.1-dimethylbutyl group, a 1 .3-dimethyibutyl. a 2.2-dimethylbutyi group, a 1 ,3-dimethylbutyl group, a 2.3- 
dimethylbutyl group, a 3,3-dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, a 1.1.2- 
trimethylpropyl group, a, 1 .2,2-trimethylpropyl group, a l-ethyl-l-methylpropyl group, a 1-ethyl-2-methyI- 

^ propyl group or the like. Of these, a methyl group, an ethyl group, a propyl group and an Isopropyl group 
are prefen-ed. Most preferably, a methyl group is used. 

The lower alkenyl group defined by R^ and R* is an alkenyl group derived from the above-defined lower 
alkyl group having from 1 to 6 carbon atoms. 

The lower alkoxy group defined by R^ Is a lower alkoxy group derived from the above-defined lower 

^ alkyl group having from 1 to 6 carijon atoms. Preferable examples include a methoxy group, an ethoxy 
group, an n-propoxy group, an isopropoxy group, an n-butoxy group and the like. 
The halogen atom defined by R^ is chlorine, bromine, iodine or fluorine. 

The cycloalkyi group defined by R^ is a cycloalkyi group having from 3 to 7 carbon atoms and includes, 
for example, cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl or the like. 

The cycloalkylalkyi group is a group derived from the above cycloalkyi group and typical examples 
^ include cyclopentylmethyl. cyclopropylmethyl, cyclohexylmethyl, cyclohexylethyl and the like groups. 

The aryl group defined by R= and R« Is, for example, a phenyl group, a naphthyl group or the like, 
which may be substituted with a lower alkyl group such as a methyl group, an ethyl group or the like, a 
halogen atom, a lower alkoxy group, or the like. The arylalkyi group whose aryl group may be substituted is 
^ an arylalkyi group derived from the above aryl group. Most preferably, a benzyl group, a phenetyl group or 

the like. . 

The heteroaryl group defined by R^. R^ and R* is a group derived from a heterocyclic nng such as a 
pyridyl group, a furyl group, a pyrimidyl group or the like. The heteroarylalkyi group is. for example, a 
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pyridylmethyl group. m oa. ♦u 

In the definition of the term "aryl group which may be substituted" used In R^. and R . the 
substituent is, for example, a lower alkyi group such as a methyl group, an ethyl group, a propyl group or 
the like, a lower alkoxy group such as a melhoxy group, an ethoxy group or the like, or a halogen atom. 
5 The term "an arylalkyi group whose aryl group may be substituted" is intended to mean a group derived 
from the aryl group which may be substituted. 

The acyl group defined by R^ represents residues of organic acids such as aliphatic saturated 
carboxylic acids, aliphatic unsaturated carboxylic acids, carbocyclic carboxylic acids or heterocyclic 
carboxylic acids. Specific examples include lower alkanoyi group such as formyl. acetyl, propionyi. butyryl. 
10 isobutyryl. valeryl. isovaleryl. pivaloyi and the like, aroyi groups such as benzoyl, toloyl. naphthoyi and the 
like, and heteroaroyi group such as furoyi, nicbtlnbyl. IsonicotinoyI and the like. 

The term "to form, along with the nitrogen atom boncfed with R^ and R^. a ring which may contain an 
oxygen atom" used in the definition of R^ and R* Is intended to mean, for example, the following groups 



20 The compounds of the Invention are characterized in that they have such a structure that the 
naphthalene ring is substituted with -OR^ at the 4 position (wherein R' has the same meaning as defined 
before) and also with a group of the formula, 

- C = C - COR*, 

25 I 1 

R" 



30 



35 



40 



45 



SO 



Wherein R3. R* and R^ have, respectively, meanings as defined before). 

In the above formula, R^ is most preferably a hydrogen atom or an acyl group. 

Most preferably. R^ and R* are independently a hydrogen, atom, a lower alkyI group, an aryl group or 

an arylalkyi group. . . 

In the general formula (I), the groups represented by the formula. Independently a hydrogen 

atom, a lower alkyI group, a lower alkoxy group, a halogen atom, a cycloalkyi group, a cycloalkylalkyi group, 
a hydroxyl group, an aryl group which may be substituted, an arylalkyi group whose aryl group may be 
substituted, a heteroaryl group or a heteroarylalkyi group. The temi "independently" is intended to jnean 
that when m Is equal to 2. the substituents at the 2 and 3 positions of the naphthalene ring may be the 
same or different, lydore specifically, the fomiula (I) may be represented by the following fonnula (I > 




iV) 



C = C-COR» 

I I 
V V 



(wherein R' R^ R* Rs, Rs and n have, respectively, the same meanings as defined befbre. and R» and 
R" may be the same or different and represent a hydrogen atom, a lower alkyI group, a lower alkoxy group, 
a halogen atom, acycloalkyi group, a cycloalkylalkyi group, a hydroxyl group, an aryl group which may be 
55 subsumed, an arylalkyi group whose aryl group may be substituted, a heteroaryl group or a heteroarylalkyi 
group). 

Preferably, m = 1 and is at the 3 position of the naphthalene ring. 

In the general formula (I), the groups represented by the formula. -(RS)n. Independently a hydrogen 
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atom, a halogen atom, a lower alky I group, a lower alkoxy group, a hydroxyl group, an amino group, an aryl 
group or an arylalkyi group. The term "independently" means that when n is equal to 2. 3 or 4, the 
substituents at the 5 to 8 positions of the naphthalene group may be the same or different. More 
specifically, the general formula (1) may be represented by the following formula (I ) 



OR' 




R' C = C-COR* 
I 1 
V V 



wherein R\ R^, R3, R*. R^. and m have, respectively, the same meanings as defined before, and R* R^, 
and R' may be the same or different and represent a hydrogen atom, a halogen atom, a lower alkyi group, a 
lower alkoxy group, a hydroxyl group, an amino group, an aryl group or an arylalkyi group). 

In the practice of the Invention, the most preferable compound group includes the naphthalene 
derivatives of the following general formula (A) or their pharmaceutically acceptable salts 



R' OR* 




(A) 



C = C-COR* 
I I 
•R' R* 



[wherein R^ represents a hydrogen atom, a lower alkyI group or an acyJ group: 

R** represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, a halogen atom, a cycloalkyi 
group, a cycloalkylalkyi group, a hydroxyl group, an aryl group which may be substituted, an arylalkyi group 
dose aryl group may be substituted, a heteroaryl group, or a heteroarylalkyi group; 

R3 and R* maybe the same or different and represent a hydrogen atom, a lower alkyl group, a lower alkenyl 
group, an aryl group which may be substituted, an arylalkyi group whose aryl group may be substituted, an 
arylalkenyl group whose aryl group may be substituted, a cycloalkyi group, an alkoxyalkyi group, a 
heteroaryl group, a heteroarylalkyi group, a carboxyl group, a carboxyalkyi group, an aminoalkyi group or a 

cyano group; , „ . 

R5 represents a group of the fomnula, -0R^ (wherein R' represents a hydrogen atom or a lower alkyl 

group), or a group of the formula. 

-N - R^. 
I 



(wherein R^ and R^ are the same or different and represent a hydrogen atom or a lower alkyl group, or R^ 
and R^ can form, along with the nitrogen atom bonded with R^ and R^ a ring which may contain an oxygen 

atom); and 

Ry represents a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a hydroxyl 
group, an amino group, an arylalkyi group or an aryl group,] 

This is the case where. In the general formula (I) of the compounds of the invention, m and n are. 
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respectively, equal to 1. Is at the 3 position of the naphthalene ring [R" in the formula (A)], and Pfi is at 
the 5 position of the naphthalene ring [R" in the formula (A)]. . ^, , 

In the formula (A). R' is most preferably a hydrogen atom and the second most preferably an acyl 

^"'"r'< is preferably a hydrogen atom, a lower all<yl group, a lower all<oxy group or a halogen atom, of which 
a lower alkoxy group is more prefen-ed and a methoxy group is most preferred. 

As preferred among the above-defined substituents, R' and R* are the same or diOerent and represent 
a hydrogen atom or a lower alkyi group. Among lower alkyi groups, a methyl group and an ethyl group are 

most preferred. , , ... ^ . , » 

R5 is preferably a group of the formula. -OR^ wherein R' is most preferably a hydrogen atom or a 

lower alkyi group. , 
Rv is preferably a hydrogen atom, a lower alkyi group, a lower alkoxy group, a halogen atom, an aryl 
group or an arylalkyl group, of which the lower alkyi group such as a methyl group, an ethyl group or the 

like Is most preferred. u 

The pharmaceutically acceptable salts used In the Invention are ordinary innoxtous salts such as. for 
example, inorganic add salts such as hydrochlorides, hydrobromldes, sulfates, phosphates and the like, 
organic acid salts such as acetates, maleates. tartrates, methanesulfonates, benzenesulfonates. toluenesul- 
fonates and the like, and salts with amino acids such as alginlne. aspartic acid, glutamic aad and the like. 

The compounds of the invention have asymmetric carbon in the molecule and may include various 
steric Isomers. In the practice of the invention, individual Isomers and mixtures thereof are. of course, within 
the scope of the invention. . ^. _ , 

If hydrates are formed depending on the type of compound, such hydrates are also within the scope of 

the invention. . . • * u -^u 

The compounds of the Invention may be prepared by vanous processes, typical of which are the 

25 following processes. 
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Preparation Processes 

OR' 

(R-'hr 




(ID 



Wittier Reaction 



(CsHs) 3P = C 



COR' 



,P -C 



in/' 



R'O 



(III) 



(IV) 



H 



(wherein R** and respectively, 
represent a lower alkyl group) , or 



(R«> 




(C.H5)aP*-CH-C0R» X- 
R* 



<R'). (I) 



(V) 



C = C-COR* 
I I 
V R* 

(in the above series of the formulae. R'. R*. R^. R*. RS. RS. m and n have, respectively, the same meanings 
as defined before). 

More particularly, the phosphoric acid ester of the general formula (111). (IV) or (V) is caused to the 
Wittig reaction with the aldehyde or ketone compound of the general formula (II), thereby obtaining intended 

substance 0)- ^ . . , 

In the general formula (IV), R" and R'. respectively, represent a lower alkyl group and most preferably 

an ethyl group. 

Favorable results are obtained when these reactions are carried out in the presence of bases. 

Examples of the base include sodium hydride, potassium hydride, sodium amide, sodium methoxide, 
sodium ethoxide. t-BuOK. MeU. n-BuU. and the like. 

The reaction may be effected in solvent-free condition or in solvent. Examples of such a solvent include 
alcohols such as methanol, ethanol and the like, benzene, tetrahydrofuran. dimothoxyethane. dimethylfor- 
mamide (DMF). dimethylsulfoxide and the like. The reaction temperature is from -40 C to the boiling point 
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IS 



of solvent, oreferably from about 0 to 70 C. * ^ 

in me intended substances represented by the general formula (I), there exist trans-form products and 
cis.form products depending on the type of substituent. According to the above P^°^«^5- *!,P~f"f* 
made pr^ominantly of the trans isomer. If it is desired to convert the trans-form P^<^"^' t° J^^"^ 
product, the conversion easily proceeds, for example, by subjecting the trans-fomi product to inrad.at.on 
with light from a high pressure mercury lamp using a Pyrex filter. . ^ — »^«.««i,«n«no 

AS the sensitizers for the reaction, there can be mentioned acetone, prop.ophenone. awtophenone. 
benzophenone. triphenylene. 2-acetonaphthalene. l-naphthyl phenyl ketone. 1-acetonaphth<xie and the Nice. 

Te soZte ?or the reaction include alcohols such as methanol, ethanol and the like ketones such as 
acetone, methyl ethyl ketone, benzophenone and the like, benzene, acetonitnle. and the l.ke. 

The reaction temperature is from -78* C to 40 C. preferably from about 0 » M C. 

The intended substances wherein is a hydroxyl group can be prepared accord.ng to the folk)w.ng 

''°lSnubstances of the general fom^ula (I) are the case where is of the formula W (wherein R'^ 
has the same meaning as defined before), and when R^ is a lower a^kyl Qroup.^ °^ 
esters. The hydrolysis of the ester (VI) by a usual manner results in carboxyl.c acid (VII) wh.ch Is one of the 
intended substances 



20 



(R'hr 




(VI) 
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(R'> 




hydrolysis 



C = C-COaH 

I I 
V V 

C,n the series of the fomiulae. R'. R^ R^ R*. R'. m and n have, respectively, the same meanings as defined 

"^Ta trans or cis-form product is desired for the intended substance of the above formula (V"). such a 
oroduct c^ easily be obtJ^ied by the use of a trans or cis-fomi compound as the starting compound (VI). 

Thl hvdrolvsis reS^ carried cut by a usual manner In a solvent such as water or a solvent 
misJble wS waSr and SctedTor examplerfrom methanol, ethanol. tetrahydrofuran. acetonitrile. acetone 

"'^ ZT^ SuTaTk^l mr ::;bonates such as sodium carbonate potassium carbonate and the like, 
and alkali hydroxides such as sodium hydroxide, potassium hydrox.de and the like 

C reaction temperature is about 0* C or in the range of from room temperature to the bolLng po.nt of 

TheTntendi substance where R' is a hydrogen can be prepared according to the following procedure. 
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The substances of the formula (I) wherein is an acryf group are esters. \Nhen the ester (VIII) is 
hydrolyzed by a usual manner, a naphlhol derivative (IX) which is on© of the intended substanqes can be 
obtained. 



10 



15 




C = C-COR« 

I I 

hydrolysis 



(VIII) 



OH 



25 




(IX) 



C = C-COR» 
I I 

(wherein R^, R3, R*, Rs. Rs, m and n have, respectively, the same meanings as defined before, and R' 
represents an acyl group). 

35 In the substances represented by the above formula (IX), if a trans or cis-form product is desired, such 
a product can easily be obtained by the use of a trans or cis-form compound as the starting compound 
(VIII). 

The reaction is carried out by a usual manner In a solvent such as water or a solvent miscible with 
water and selected, for example, from methanol, ethanol, tetrahydrofuran, acetonltrlle. acetone and the like, 
^ in the presence of bases. 

Examples of the base include alkali metal carbonates such as sodium carbonate, potassium carbonate 
and the like, and alkali hydroxides such as sodium hydroxide, potassium hydroxide and the like. 

The reaction temperature is about 0* C or in the range of from room temperature to the boiling point of 
the solvent used. 

45 Naphthol derivatives of the general formula (I) wherein R^ is a hydroxyl group and Ri is a hydrogen 
atom may be obtained by hydrolyzing the starting substance (VI) wherein R^ is a hydrogen atom, or by 
hydrolyzing the starting substance (VIII) wherein R^ is a hydroxyl group. 

The compound wherein R^ is a hydrogen atom or which has a hydroxyl group at the 4 position of the 
naphthalene ring can be prepared according to the following procedure. 
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TO 



(R'> 




(X) 



IS 



20 



2S 



hydrolysis 



(R»> 




iV) 



C=e-COR' 
I i 
R" R* 



dX) 



30 



39 



40 



45 



(Wherein R«, R^. R*. R^, rs. m and n have, respectively, the same meanings as defined before, and Y 
reoresents a protective group for the hydroxyl group). , 

More particularly, the compound of the general formula (X) wherein the hydroxyl group .8 appropnatehr 
protected with a protective group is used as a starting material and is hydrplyzed by a usual manner to 
obtain compound (IX) which is one of the intended substances. ^ 

The protective group includes, for example, not only a benzyl group, a p-methoxybenzyl group, a furan- 
2-yl group and a pyran-a-yl group, but also acetal protective groups such as a methoxymethyl group, an 
etLymeft^group! a metf.o^ethoxymethyl group and the like. Most preferably, a methoxymethyl group .s 

"^^The solvents for the reaction include water, or solvents miscible wlth water and including, for e««Tiple. 
ethers such as tetrahydrofuran. dipxane and the like, alcohols such as rneth^ol, ethanpl aod 
acetone, acetonltrile and the like. In. addition. esters such as- ethyl acetate, and aromaUp hydrocarbon 
arouDS such as benzene, toluene and the like are also usable. . 

■Se aSr^nSr example, hydrochtoric' acid, sulfuric add. p^luenesulfonic add. D-lOH^amphorsul- 

T^'rea'Sorterperature is from -40- C to the boiling point of the solyent used. p«ferably from room 

temperature to the boiling point of the solvent. a ^# 

The compound wherein is an acyl group or which has an acyloxy group at the 4 position of the 
naphthalene ring can be prepared, for example, according to the following procedure. 
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IS 



(IX) 



C = C-COR' 
I I . 

acylatlon 



20 




iV) 



C = C-COR» 
I I 
R» R* 



(VllI) 



30 



3S 



40 



45 



(wherein R2. R3. R*, Rs. R^. R\ m and n have, respectively, the same meanings as defined before). 

More particularly, the naphthol derivatives (IX) are reacted by a usual manner with an acylating agent 
including, for example, a reactive acid derivative such as acetic anhydride, a desired carboxylic acid or an 
acid halide. or a carboxylic anhydride and a de-acidrfying agent such as pyridine at a temperature of from 
about 0* C to the boiling point of the solvent used, thereby readily obtaining trans-acyloxy derivatives of the 
general formula (Vlll) which are one of the intended substances. A trans or cis-form product may be 
obtained depending on the type of substituent and, generally, trans-form products are obtained. For 
obtaining cis-form products, light from a high pressure mercury lamp using a Pyrex filter Is Inradiated on the 
trans-form products, thereby obtaining cis-acyloxy derivatives. 

The sensitizers for the reaction include acetone, proplophenone, acetophenone, benzophenone. 
triphenylene, 2-acetonaphthone. 1-naphthyl phenyl ketone. 1-acetonaphthone and the like. 

The solvents for the reaction include alcohols such as methanol, ethanol and the like, ketones such as 
acetone, methyl ethyl ketone, benzophenone and the like, benzene, acetonitrile. and the like. 

The reaction temperature is from -78' C to 40* C. preferably from about 0* C to 30* C. 

The compound of the general formula (II) which is the starting material for the preparation of the 
compounds of the invention is a novel compound and Is useful as an important intermediate for the 
preparation of the naphthalene derivatives of the Invention having good efficacy as medicines. 



50 



Preparation Process A of Starting Sut)stances 

The compound (XIV) of the general formula (II) or PQ used as the starting substance In the above 
preparation process can be prepared according to the following procedure 



55 



12 



EP 0 376 288 A1 




(XI) 



(XII) 



alkylation 




iV) 



(XIII) 



oxidation 



(R*> 




(XIV) 



(wherein R» R^. R«. m and n have, respectively, the same meanings as defined before. Z represents a 
arouD reoresented by and Y represents a protective group for the hydroxy! group). 
^ ^Se pl^ZrZ aldehyde derivative of the general formula (XIO and the organic mete compound 
of the general formula (XI) are reacted to obtain an alcohol derivative of the 9«"««'J°'^."^^ » 

■n^ organic metal compounds are. for example, alkyi lithium, Gngnard reagents, and the like. 

Th^ reason is effected in a solvent selected, for example, from ether, tetrahydrofuran. dioxane. 
pentane. hexane and the like. 
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The reaction temperature is from -78* C to 60* C. preferably from -78* C to room temperature. 
The alcohol derivative (XIII) thus obtained is oxidized by a usual manner to obtain a ketone derivative of 
the general formula PCV). 

The oxidizing agents include, for example, manganese dioxide, chromic acid, permanganates, lead 
5 tetraacetate, a halogen. N-halocarboxy!ic add amides, dimethylsulfoxide and the like. 

The solvents for the reaction include, for example, water and alcohols such as methanol, ethanol and 
the like, acetone, ether, acetonitrile, benzene, dichloromethane, chloroform, ethyl acetate, pyridine, and the 
like. 

The reaction temperature is selected from the range of from ice-cooling conditions to the boiling point 
10 of the solvent used. 



Preparation Process B of Starting Substances 

For the preparation of the compounds of the general formula (XIV). in the above preparation process A, 
wherein the protective group for the hydroxyl group Is a methoxymethyl group, m is equal to 1, and is a 
lower alkoxy group, they can be prepared according to the following procedure. 

OCHaOCHa 



20 




(XV) 



f ormylation 



OCHsOCHa 




(XVI) 
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(R'h 



OCHiOCH, 



hydrolysis 



(R'h 



(R')-s- 




qCHiOCKs 
OH 




alkylatlon 



qCHtOCH. 

110 



' hydrolysis 



OH 




0R< 



fornylatlon 




(XVil) 



(XVIII) 



(XIX) 



(XX) 



(XXI) 




me thoxyme thy la f Ion 

OCH.OCH. 
0R'« 



(XXI i) 
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(wherein R« and n have, respectively, the meanings as defined before, and H'^ represents a lower alkyi 
group). 

More particularly, the compound off the general formula (XV) and a strong base such as, for example, n- 
butyl lithium, are reacted, followed by further reaction with N.N-dimethylformamide to obtain aldehyde 
derivative (XVI). For the reaction, ethers such as ether, letrahydrofuran and the like are used as the solvent 
and the reaction is carried out at a temperature of from -78 to 30 'C, preferably from -30 C to room 
temperature. 

The aldehyde derivative p<VI) thus obtained is oxidized with an oxidizing agent such as, for example, 
hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid or the like, thereby obtaining a formyl ester 
derivative (XVII). Water, dichloromethane, chloroform, acetic acid and the like are properly selected as the 
solvent. 

The formyl ester derivative (XVII) thus obtained is subjected to alkali hydrolysis by a usual manner to 
obtain naphthol derivative (XVIII). . , 

The naphthol derivative (XVIII) thus obtained is Interacted with an alkyI hallde by using a base including 
an alkali metal cartDonate such as sodium carbonate, potassium cart^onate or the like, or an alkali metal 
halide such as sodium hydride, to obtain alkoxynaphthalene (XIX). The halogen is chlorine, bromine or 
iodine. The solvent is, for example, a ketone such as acetone, methyl ethyl ketone or the like, N.N- 
dimethylformamide. dimethylsulfoxide or the like. 

The alkoxynaphthalene derivative PCIX) thus obtained is subjected to acid hydrolysis by a usual manner 
using, for example, hydrochloric acid, sulfuric acid, p-toluenesulfonic acid or the like, thereby obtaining 

naphthol derivative (XX). ..... -xi. 

The naphthol derivative (XX) thus obtained is subsequently reacted, for example, with an ortho ether 
derivative such as ethyl orthoformate or methyl orthoformate. or dichloromethyl methyl ether to obtain the 
hydroxyformyl derivative of the general formula POCI). The catalyst for the reaction includes, aluminum 

26 chloride, titanium tetrachloride or the like. Dichloromethane, chloroform and the like are used as the solvent 
The formyl derivative (XXI) thus obtained is reacted by a usual manner with chloromethyl methyl ether 
by the use of a base such as. for example, sodium hydride, diisopropylethylamine or the like, there by 
obtaining formyl derivative (XXII). The solvent is dichloromethane. chloroform, ether, tetrahydrofuran or the 
like compound which does not take part In the reaction. The reaction temperature if from -40 C to 60 C, 

30 preferably from about 0 ' C to room temperature. 

Preparation Process C of Starting Substances 
35 The compound (XXII) may be prepared according to the following procedure. 
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.OCH«OCHa 



CH,-0-Si-C-CH, 



(XXlll) 



formylatlon 



DCH«OCH> 

Ss^Av^ CH, CH3 

CH,-0-Si-C-CH, 



(XXiV) 



oxidation 



(R' 




OCHtOCHa 

OCHO 

CHa CH. 
I I 
CH»-0-Si-C-CH, 



(XXV) 



hydrolysis 



(R*> 




CH, CH> 
I I 
CH,-0-Si-C-CH, 

CK. CH* 



(XXVI) 



alkylatlon 
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OCH2OCH3 



5 




(XXVII) 



,0 CHa-O-Si -C-CHa 

CHa-'CHo 

75 

Elimination of Protective Group 
2" OCHaOCHs 



25 




(XXVIIl) 



CH3-0H 



oxidation 

35 OCH3OCH3 



40 




(XXII) 



CHO 



(wherein R^, R^o and n have, respectively, the same meanings as defined before). 
45 More particularly, The naplitiialene derivative of the general formula (XXIII) Is subjected to formylatlon. 

oxidation, hydrolysis and alkylation according to a procedure similar to tiie preparation process B to obtain 

the naphtiialene derivative of the general formula poCVII). 

The naphthalene derivative (XXVll) tiius obtained is subjected to elimination of the protective group, for 

example, with tetra-n-butylammonium fluoride to obtain an alcohol product POCVIII), 
50 The alcohol product poCVIII) thus obtained is oxidized to obtain the aldehyde derivative of ttie general 

formula (XXII). 

As the oxidizing agent, there are mentioned manganese dioxide, chromic acid, permanganates, lead 
tetraacetate, halogens. N-halocarboxylic acid amides, dimetiiylsulfoxide and tiie like. 

The solvent for the reaction includes, for example, water and alcohols such as methanol, etiianol and 
55 the like, acetone, ether, acetonitrile. benzene, dichloromethane. chloroform, etiiyl acetate, pyridine, and tiie 

like. _ 
The reaction temperature is appropriately selected from the range of from an Ice-cooling condition to 

the boiling point of tiie solvent used. 
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Preparation Process D of Starting Substances 

The compound (XXlll) used in the preparation process C can be prepared, for example, according to 
the following procedure. 

5 



OH 
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(XXIX) 



fonnylatlon 
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(XXX) 



methoxymet'hylation 




OCHaOCHa 



(XXXI) 



CHO 

reduction 



OCflaOCKs 




(XXXII) 



CH3OH 



sllylatlon 
OCH3QCH3 




CKa CH3 (XXIIi) 

1,1 
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(wherein R« and n have, respectively, the same meanings as defined before). . ^ 

In the above reaction sequence, the naphthol derivative of the general formula (XXIX) is reacted, for 
example, with an ortho-ester derivative such as methyl orthoformate or ethyl orthofom^ate. or dichloromethy 
methyl ether, to obtain the hydroxyaldehyde derivative (XXX). Aluminum chloride, titanium tetrachloride or 
s the like is used as the catalyst. The solvent for the reaction is. for example, dichloromethane. chloroform or 

The hydroxyaldehyde derivative (XXX) is reacted, by a usual manner, with chloromethyl methyl ether or 
the like by the use of a base such as. for example, sodium hydride, dilsopropylethylamine or the like, 
thereby obtaining the aldehyde derivative (XXXI). ^ . « c.^h 

TO The aldehyde derivative (XXXI) thus obtained is reacted, by a usual manner, with a reducing agent such 
as. for example, sodium borohydride. lithium aluminium hydride or the like, thereby obtaining the alcohol 

derivative (XXXII). , * k..k,i^k 

The alcohol derivative derivative (XXXII) thus obtained is reacted, by a usual manner, with t-butylch- 
lorodimethylsilane or the like by using a base such as. for example, imidazole, triethylamine or the like, to 
IS obtain the naphthalene derivative of the general formula pOCIll). 

Preparation Process B of Starting Substances 

20 As for the compound (XV) which has been used as the starting substance in the preparation process B 
and wherein n is equal to 1 and R« is a lower alkyi group joined at the 5 position, one of specific 
preparation procedures is Illustrated below. 
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(XXXUI) 



(XXXIV) 



(XXXV) 



acylatlon 



R" OCOCFa 

\ / 
CH OH 




(XXXVI) 



I reduction 
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\ 

CH, OH 




(XXXVII) 



methoxymethylation 



\ 



CHs QCH3OCH3 




(XXXVIII) 



^^rr;L7S':1.t^^^^^^ (XXX...) .s -acted ^th an alKylating^ent such as tor 

examDie aTalkyl li* um. a Grignard reagent or the like to obtain the ketone derivative (XXXIV). The solvent 
"orTr.^TL!ToZlpi^et^er. te'ahydrofuran. hexane or the like. The reaction temperature .s from 

^ r^et':t2vrSi^vrth° ^^^^^^^ is reduced, by a usua. manner with a rad"dngagent such 
as forexample. sodium borohydride. aluminum hydride or the like to obtain the ^'o" denvative poowy 

?.e thus obtained did derivative (XXXV) is «acted. by a usual manner, with Auoroacetc ac-d by the 
use of a de-acldlfying agent such as. for example, pyridine, at a temperature of an ,co-cooi.ng condition to 
room temperature, thereby obtaining the trifluoroacetate p<XXVI). ^ ^ ^ . ^ „-*oiw«* a../<h 

TiS tSfluoroa^tate (XXXVI) thus obtained is catalytically hydrogenated bythe use of a c^^^^t »uch 
as S exImSe palladium-carbon, thereby obtaining the naphthol derivative (XXXVII). The solvent for the 
T^o.TTe^e%c6t.ols such as methanol, ethanol and the like, ethyl acetate, tetrahydrofuran or 
the like. Room temperature may be used for the reaction. ^u,„,^„«*hx/i methvi 

The naphthol derivative (XXXVII) thus obtained is reacted, by a usual '^^""^^^ ^'^^l f ^'^'^^'^f^^^^ 
ether by Se use of a de-acidifying agent such as dlisopropylethylamlne. thereby obtaining the naphthol 

derivative POCXVIII). 



Preparation Process F of Starting Substances 

One of preparation processes of the compound 
preparation process, wherein n Is equal to 1 and 
described bell. 



(XV). used as the starting substance in the above 
Is a lower alkyi group branched at the 5 position Is 
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alkylatlon 



ss 



24 



EP 0 376 288 A1 



10 



16 



20 
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30 



36 



40 
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SO 



(wherein R'^ and R'^, respectively, 
represent a hydrogen atom or a lower 
alkyl group) 



\ / 

.CH- OH 

\ \/ 
CH -C OH 




(XXXIX) 



acylation 



^ I 2 



I 3 




(XXXX) 



(wherein Ac represents an acetyl group) 

I eduction 



>H CH^ 
CH OAc 




(XXXXl) 



hydrolysis 



66 
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CH OH 




(XXXXII) 



methoxyraethylatlon 



>H CH. 

CH 0CH,0CH3 

(XXXXIIl) 




More particularly, 1 .S-naphthalenecarbolactone (XXXIII) is reaction with a Grignard reagent such as, for 
example, methyl magnesium bromide to obtain the diol derivative POCXIX). The solvent for the reaction is, 
for example, ether, tetrahydrofuran or the like. The reaction temperature is from -70*C to the boHIng point 
of the soh^ent used, preferably from -60* C to 0* C. 

The thus obtained diol derivative (XXXIX) is heated by a usual manner along with acetic anhydride in 
pyridine used as a solvent at a temperature of from room temperature to 60 *C to obtain the acetate 
(XXXX). 

The acetate p<XXX) thus obtained is catalytically hydrogenated by the use of a catalyst such as. for 
example, palladium-carbon to obtain reduced product (XXXXI). The solvent for the reaction is, for example, 
alcohols such as methanol, ethanol and the like, ethyl acetate, tetrahydrofuran or the like. The reaction can 
proceed particularly at room temperature. 

The reduced product pOO<XI) thus obtained is hydrolyzed .as usual to obtain the naphthol derivative 
(XXXXII). 

The naphthol derivative (XXXXII) thus obtained is reacted, by a usual manner, witii chtoromethyl methyl 
ether by the use of a de-acidifying agent such as. for example, sodium hydride, dlisopropylethylamine or 
the like, thereby obtaining the naphthalene derivative (XXXXIIl). 



Preparation Process G of Starting Substances 

The compound (XII) which has been used as the starting substance in the preparation process A and 
wherein n is equal to 1. is a lower alkyi group at the 5 position. Z Is an acetyl group, m is equal to 1. 
and R2 Is a lower alkyi group at the 3 position can also be prepared by the following procedure. 
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R" OCOCH.. 




.(XXXXIV) 
Fries rearrangement 



R'* OH' 




(XXXXV) 
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alkylatlon 
Grlgnard reaction 
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dehydration 



(XXXXVll) 
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reduction 
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OH 




CH 



10 



\ /R" 



(XXXXX) 



20 
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I 4 



OH 



formylation 




CH 



\ /R" 



tH 



t 6 



CHO 



(XXXXXI) 
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I I 4 



OAc 




CH 



acylation 



tH 



\p I 0 



CHO 



(XXXXXII) 



40 



45 
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55 



(Wherein R'* represents a lower alkyi group. R«. R«. R'^ and R« may be the same or different and 
represent a hydrogen atom or a lower alkyI group, and Ac has the same meaning as defined beton). 

Moro particularly, the ester derivative of the general ftomiula (XXXXIV) is reacted as usual at 140C In 
the presence of an aluminum chloride catalyst to obtain the ketone product of the general formula OOOOW). 

Subsequently, the ketone product (XXXXV) Is reacted with a benzyl halide such as benzyl chlonde by 
the use of a de-acidifying agent such as. for example, sodium hydride, diisopropylethylamine or the like, 
thereby obtaining the benzyl ether derivative <XXXXVI). The solvent for the reaction is. for example, ethers 
such as ether, tetrahydrofuran and the like, halogenated hydrocarbons such as dlchloromethane^hloroform 
and the like, benzene. N.N-dimethylfonnamlde, dimethylsulfdxide. ethyl acetate or the like. The reaction 
temperature is appropriately selected depending on the type of reaction reagent. , ^ 

The benzyl ether derivative (XXXXVI) thus obtained is reacted with an alkylating agent such as an alkyl 
lithium or a Qrignard reagent to obtain the alcohol product (XXXXVII). „ 

The alcohol product (XXXXVIO is heated as usual by the use of an acid catalyst such as. ^ore^Pf • ^ 
hydrochloric add aqueous solution for dehydration reaction to obtain an olefin product (XXXXVlll) or 
(XXXXIX) 

The olefin product (XXXXVlll) or (XXXXIX) thus obtained is subjected to catalytic hydrogenation using a 
catalyst such as. for example, pailadium-carbon by a usual manner to obtain the naphthol derivative 
(XXXXX) The solvent for the reaction is alcohols such as methanol, ethanol and the Hke. ethyl acetate. 
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10 



15 



tetrahydrofuran or the like. The reaction may be carried out particularly at room temperature. 

The naphthol derivative (XXXX) thus obtained Is reacted with an ortho ester such as methyl orthofor- 
mate or ethyl orthofcwmate. dichloromethyl methyl ether or the like to obtain the hydroxyaldehyde derivative 
POOOOCI). 

As the catalyst, there is mentioned aluminum chloride, titanium tetrachloride or the like. The solvent for 
the reaction is, for example, dichloromethane, chloroform or the like. 

The hydroxyaldehyde derivative (XXXXXI) thus obtained is reacted, as usual, with an acylating agent 
such as acetic anhydride, acetyl chloride or the like by the use of a de-acldifying agent such as, for 
example, pyridine, triethylamlne or the like, thereby obtaining the acetate (XXXXXII). 

Preparation Process H of Starting Substances 

The compound (Xll) which has been used as the starting substance in the preparation process A and 
wherein Z is a methoxymethyl group, m is equal to 1. is a halogen atom at the 3 position of the 
naphthalene ring, n is equal to 1 and is at the 5 position of the naphthalene ring can be prepared 
according to the following procedure. 



R**" OH 
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CHO 
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(wherein R'° has the same meaning 
as R") 

halogenation 
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More particularly, the hydroxyaldehyde derivative (XXXXXIII) is reacted with a halogenating agent such 
as. for example, sulfuryl chloride, bromine or the like to obtain the halide (XXXXXIV). 

The halide (XXXXXIV) thus obtained Is reacted, as usual, with chloromethyl methyl ether by the use of 
a de-acidifying agent such as. for example, sodium hydride, diisopropylethylamine or the like to obtain the 
aldehyde derivative of the general formula POCXXXV). 

Production process for starting material I 

An example of a production process is described below for the compound (XV) used as the starting 
material in the production process B described above in which Is a lower alkoxyalkyi group. 

OH 

I «.thoxy««thyUtion OCH.OCH. 

oca.ocH. R^-o.ccR.cH.-QC^ (unn.) 



10 



IS 



BOCH.-E I J (iimvu) 

I Tcductloa 

25 OCatOCB. 

I QXidacion • 



OCH.OCH. HOCH.CH.CH,-£ £ J (xxniiii) 

OBC-^J^ iinnnii) j.., 

^0 ^ (XliXxJil) I ■Xkyi.tlon 

(R«»0)Jc1I.C0.'R«* OCH.OCH. 



ocH.oc«. 8»ocH.ca.CH,-C K :3 <xxxxixiv> 



(XXXXXIX) I reaction 

' OCH.OCH* 

R"0.CCH-C8-^J^ <"""> I 

where R^o, R2i.and R^^ each represents a lower alkyi group and X represents a halogen atom. 

8-hydroxymethyl-1-naphthol (XXXXXVI) is reacted with chloromethyl : methyl ether in a customary 
manner, for example, by using potassium cart^pnate as an acid remover to obtain a naphttialene derivative 
.(XXXXXVII).-;v/ - ■ ^: ■. . ' ■ - ^-^.v •:. ^ - . 

The resultant naphthalene derivative . (XXXXXVII) is reacted with an oxidizing -.agent, for example, 
pyridlnium dichromate or pyridinium chlorochromate to obtain an aldehyde derivative pO&OOCVIII). The 
reaction can be conducted using dichloromethane as a reaction solvent at a room temperature. 

The resultant aldehyde POOOOCVIII) is subjected in a customary manner to a Wittig reaction with a 
phosphate ester (XXXXXIX) to obtain an unsaturated ester derivative (XXXXXX). 

The resultant unsaturated ester derivative POOOOCX) is catalytically hydrogenated by using a catalyst 
for example, palladium carbonate to obtain a naphthalene derivative (XXXXXXi). As a reaction solvent. 
50 tetrahydrofuran. ethyl acetate, etc. may be used. Specifically, the reaction can be conducted in a hydrogen 
atmosphere under 1 atm at a room temperature. 

The resultant naphthalene derivative (XXXXXXl) is reduced by using a reducing agent, for example, 
aluminum lithium hydride to obtain an alcohol (XXXXXXII), 

The resultant alcohol (XXXXXXII) is reacted by a customary manner with a halogenated alkyI 
(XXXXXXIII) by using a base, for example, sodium hydride, potassium t-butoxide. etc. to obtain an aimed 
naphthalene derivative (XXXXXIV). 
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Production process for the starting material J 

One of starting material, naphthalene derivative (XXXXXXVII) for the production process B can be 
produced by the following method: 

OH 

(XXXXXXV) 




1 




methoxymethylation 
OCHaOCHa 

(XXXXXXVI) 



alkylation 
OCHaOCKa 

(R")--^ 11 J (XXXXXXVII) 




where R^, X, n have the same meanings as described above. 

That is. halogenated naphthol derivative (XXXXXXV) can be reacted in a customary manner with a base, 
for example, sodium hydride or diisopropyl ethylamlne, with chloromethy! methyl ether to obtain an 
^ naphthol derivative POCXXXXVI). ^ ♦ ^ 

^ The resultarit naphthol derivative (XXXXXXVI) Is reacted with a strong base and. subsequently, treated 
with an appropriate halogenated alkyi to obtain an alkylated naphthaol derivative (XXXXXXVII). Spedfflcally, 
the reaction is carried out using n-butyl lithium as a strong base, ethers ^such as ether or tetrahydrofuran as 
a solvent at a reaction temperature from -78* C to 30* C. preferably. -78' C to -30 C. 

45 

Production process for starting material K 

Naphthalene cartDaldehyde derivative (XXXXXXXII) as one of tiie starting materials for the Production 
Process C can be produced by the following method. 

50 
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CHO 



methoxymethylation 



OCHsDCHa 




(xxxxnxii) 



CHO 
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where R^, and n have the same meanings as described above. 

That is, an aldehyde represented by the general formula pOOOOOCVIII) is treated with hydrogen 
peroxide or a peracid such as peracetic acid or n-fluoro pert)enzolc add to obtain a fonmic acid ester 
derivative (XXXXXXIX). The reaction solvent can properly be selected from water, dichloromethane. 
5 chloroform, acetic add. etc. 

The resultant formic acid ester derivative (XXXXXXIX) is alkali-hydrolized by a customary method to 
obtain a naphthol derivative (XXXXXXX). 

The resultant naphthol derivative (XXXXXXX) is reacted with an ortho-ester derivative such as ethyl o- 
formate or methyl o-formate or dichloromethyl methyl ether to obtain a hydroxyaldehyde derivative 
70 (XXXXXXXI). It Is possible to properiy select aluminum chloride, titanium tetrachloride, etc. as the catalyst, 
and dichloromethane. chloroform, etc. as the solvent for the reaction. 

The resultant hydroxyaldehyde derivative (XXXXXXXI) can be reacted with chloromethyl methyl ether 
using a base, for example, sodium hydride, diisopropyl ethylamine to obtain a naphthalene carbaldehyde 
derivative pOOOOOOCil). 

75 In order to describe the effects of the invention In more detail, phamnacological experimental examples 
of typical compounds of the invention are Illustrated below. 

Experimental Example 

20 

Inhibiting Action Against Production of lnterieukin-1 (IL-I) from Human Peripheral Blood Monocytes 

Venous blood was taken out from healthy male volunteers in the presence of citric add. Mononuclear 
25 cells were obtained from the blood by the Rcoll/Paque specific gravity centrifugal method. After washing 
the cells three times with l-fank's balanced salt solution, they were suspended In an RPMI 1640 culture 
solution containing 10% of an heat-inactivated autoserum at 2 to 3 x 10^^ cells/ml. The resulting all 
suspension was places in a 48-hoie plate at 0,5 ml per hole and cultured at 37* C in 5% 002^5% air for 2 
hours. The culture plates was gently washed three times with RPMI 1640 to remove non-adherent cells 
30 therefrom, after which adherent cells were provided as monocytes for tine following experiments. 

Substances to be tested were each dissolved in ethanol and added to a medium so that the final 
concentration of etiianol was 0.1%. After tiie pre-incubation of thirty minutes. Ilpopolysaccharide was added 
at a final concentration of 1 M.g/ml. followed by cultivation at 37* C, in 5% C02/95% air for 18 hours. 

After completion of the cultivation, the supernatant of the culture solution was passed tiirough a milli- 
35 pore filter for use as a measuring sample of extracellular IL-1. The culture solution was freshly added to the 
adherent cells and tfie cells were homogenized by sonication, followed by passing tiirough a mllli-pore filter 
for use as a measuring sample of intracellular IL-1 . 

It will be noted that the quantitative determination of IL-1 was made according to tiie foltowing 
procedure. 

40 

Quantitative Determination of IL-1 

The quantitative determination of IL-1 was made according to a usual method wherein thymocytes of 
45 C3H/HeJ mice were used and the growtii reaction with IL-1 in the presence of 1 y.t/mL of phytohemag- 
glutinin (made by Difco Inc.) was carried out as an index to incorporation of pH]-thymidine. 

Reference IL-1 used was recombinant human IL-1i3 (Genzyme Inc.) for investigation of tiie production of 
IL-1 from human monocytes, and tiie amount of IL-1 (Unit/ml) in tiie measuring sample was determined 
based on the reference curve. The sum of extra- and Intracellular IL-1 In each well was calculated, and ttie 
so IL-1 production inhibiting rate of tiie respective substances to be tested was determined from comparison 
with the control. 

The following data are added to Table 1 . 
59 in Example 33, 61 In Example 35. 51 in Example 36, 64 In Example 37 and 63 in Example 41. 
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Table 1 



Compound 


Inhibiting Percent of IL-1 Production from 


No. 


Human Peripheral Blood Monocyteis (3uM) 


(Exampio No.) 




Compound 1 


67 


(Example 1) 




Compound 2 


52 


(Example 2) 




Compound 3 


72 


(Example 3) 




Compound 5 


65 


'(Example 5) 




Compound 7 


60 


(Example 7) 




Compound 8 


55 


(Example 8) 




Compound 10 


74 


(Example 10} 




Compound 11 


85 


(Example 11) 




Compound 12 


69 


(Example 12) 




Compound 14 


79 


(Example 14) 




Compound 17 


61 


(Example 17) 




Cdmpouhd 19 


74 


(Example 19) 




Compound 21 


72 


(Example 21) 




Compound 23 


58 


(Example 23) 




Compound 24 


60 


(Example 24) 




Compound 29 


57 


(Example 29) 




Compound 32 


96 


(Example 32) 





From the results of the above experimental examples. It will be apparent that the compounds of the 
45 invention have potent Inhibiting action on lnterleukin-1 production. 

Moreover, the compounds of the invention have been found to suppress or Inhibit the production or 
release of cytokine represented by IL-1 or various other inflammatory mediators, and these are useful as 
medicines based on these actions. 

The compounds of the invention are effective in curing or preventing various autoimmune diseases 
50 including chronic articular rheumatism, systematic lupus erythromatodes. systematic scleroderm, Bechefs 
disease, periarteritis nodosia, ulcerative colitis, chronic active hepatitis, glomerulonephritis and the like, and 
various Intractable diseases based on the morbid states of Inflammatory symptoms such as arthritis 
deformans, gout, atherosclerosis, psoriasis, atopic dermatitis, lung diseases accompanied by granuloma and 
various encephalites. 

55 Besides, the compounds are effective as curing and preventing medicines for general symptoms such 
as the morbid states involving fever, rise in tiie acute phase reactants or blood sedimentation ratio, and a 
certain type of diat)etes. 

Since it has been suggested that lL-1, partlculariy IL-1iJ. is a peptide causing hyperlagesia in the 
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peripheral sites, the analgesic action will be expected. 

When the compounds of the Invention are used as curing and preventing medicines for these diseases, 
they may be orally dosed in the form of tablets, powder, granules, capsules, syrup and the like, or may be 
parenterally dosed in the form of a suppository, an injection, an endermic liniment and drops. In the practice 
6 of the invention, it is prefenred to dose the compound as an oral agent 

The dosage may depend on the type of disease, the extent of symptom and the age. When it is dosed 
to a human being as an oral agent, the dosage is generally in the range of from 0.01 to 10 mgAcg, 
preferably from 0.01 to 2 mg/kg and more preferably from 0.1 to 1.5 mg/kg. which is dosed in one to four 

ro """^ITpSaration for the oral or parenteral administration is made by a usual manner using ordinary 
phannaceutically acceptable carriers. . ^ ... 

Where injections or drops are prepared. pH adjusters, buffers, stabilizers, plastlclzers and the like may 
be added, if necessary, to the principal ingredient and freeze-drled as required to make subcutaneous, 
intramuscular or intravenous injections or drip injections. 



IS 



[Examples] 



Examples are described for further lllustraBon of the compounds and the preparafion process of the 
20 invention, which shouW not be construed as limiting the invention thereto. 

Preparation processes of starting compounds used in the examples are described as references. 
Note) In NMR spectral data, any possible peaks of carboxylic adds may not be detected. 



25 Reference 1 



8 -Ethyl - 1 -me thoxy me thoxynaph thai ene 

CHsCHa OCHaOCHa 




40 



46 



50 



55 



(a) Preparation of 8-(1-hydroxyethyl)-1-naphthol 

H0\ 



.CH OH 




1040 a of 8'-hydroxy-l'-acetonaphthone was dissolved In 8.5 liters of ethanol. to which 131 g of sodium 
borohydride was added while ice^ooling in order not to allow the temperature of tfie reaction solutton to 
exceed 30*0. After agitation for 30 minutes at room temperature, excess sodium borohydnde was 
decomposed with 1 liter of acetone. The reaction solution was concentrated under reduced Pres^^^ 
^h:h 4 liters of IN hydrochloric acid was added, followed by extraction wrth ethyl acetate. The resultart 
organic phase was washed with a saturated saline solution to remove the excess acid. After drymg with 
anhydrous magnesium sulfate, the solvent was distilled off and a small amount of^exane was added to *e 
resultant residue for crystallization. The crystals were collected by filtration to obtain 1000 g of the 
captioned compound as light brown crystals. 
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Melting point: 89 - 90* C 
<H-NMR (90MHz. CDCl3)« : 

1.64 (d.J = 7.2Hz.3H). 3.7(br.s.1H). 5.31(q.J=7.2Hz.1H). 6.94-7.83(m.6H). 10.40(Br.s.1H) 
(b) Preparation of 7-ethyl-l -methoxymethoxynaphthalene 

CHsCHs OCUaOCHs- 



20 



2S 



30 



45 




270 g of 8^1-hydroxyethyl>-1-naphttiol was dissolved in 500 ml of tatraiiydrofuran and 170 ml of 
pyridine, followed by dropping 357 g of anhydrous trifluoroacetic acid under ice-cooling conditions m 45 
minutes The reaction solution was kgitated under ice-cooling conditions for 0.5 hours, after which 2 liters of 
ethyl acetate was added. After washing with a saturated saline solution. IN hydrochloric acid, a saturated 
saline solution and a sodium hydrogencartjonate saturated aqueous solution In this order, the reartion 
solution was dried, with anhydrous magnesium sulfate. Insoluble matters were removed by filtration and 3.75 
liters of tetrahydrofuran was added to the resultant filtrate. 37.5 g of 10% pallaflium-carbon (water content: 
50%) was further added, followed by violent agitation In an atmosphere of hydrogen at 1 atm.. for 6 houre. 
After removal of the palladium-carbon by filtration, the filtrate was concentrated to half In volume. The 
resultant residue was added under agitation to a saturated sodium hydrogencarbonate aqueous solutton. 
followed by extraction with ethyl acetate. The resultant organic phase was washed wWi a saturated saline 
solution. After drying with anhydrous magnesium sulfate, the solvent was distilled off and »he resultent 
residue was dissolved in 1 liter of N.N-dimethylfomnamide. 69 g of 60% sodium hydnde gen«y added 
to the solution under ice^ooilng conditions, followed by agitation for further 20 minutes. 160 g of 
chloromethyl methyl ether was dropped in the resultant reaction solution so that the inner temperature did 
not exceed 20C. After further agitation at room temperature for 30 minutes, the reaction soluton was poured 
into Iced water and extracted with ethyl acetate. The organic phase was washed with a saturated sa ine 
solution and dried with anhydrous magnesium sulfate. The solvent was distilled off. followed by punhcahon 
by silica gel column chromatography (hexane). thereby obtaining 259 g Of the captioned compound as a 
35 light yellow oily substance. 



H-NMR (90MHz, CDCl3)« . ».„ 
1.30 (d,J=7Hz.3H). 3.28(q.J = 7Hz.2H). 3.4e(s.3H). 5.24(8.2H). e.90-7.60(m.6H) 



40 Reference 2 

1 -Meth^yY"^~°''° T'y'' "aphthalene 
CHaCH.CHi OCHaOCHs 



so 



95 




(a) Preparation of s'-hydroxy-l '-propiononaphthone 
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°> OH 
CH3CH2 




460 g of 1.8-naphthalenecarbolactone was dissolved in 4.2 liters of tetrahydrofuran In a stream of 
10 nitrogen and cooled down to -78' C. 900 ml of a diethyl ether solution of 3M ethylmagnesium bromide was 
dropped in the solution so that the temperature was maintained at -40 C to -50 C. After *9 ^ro^'ng. Jhe 
solution was returned gently to room temperature. Again, the solution was cooled down to 0 C. to which a 
saturated ammonium chloride aqueous solution was added, followed by extraction with ethyl acetate. After 
washing the resultant organic phase with a saturated saline solution, it was dried with anhydrous magne- 
ts slum sulfate and concentrated under reduced pressure. The resultant residue was purified by silica gel 
column chromatography (15% ethyl acetatefliexane) to obtain 176 g of the captioned compound as yellow 

needle crystals. 

Melting point 1 1 4 - 1 1 7 ' C 

'H-N(WIR {90MHz. CDCl3)« : or. -F-to -rttaimAM 7K>. 

so 1.21 (U=7H2.3H). 3.00(q.J=7Hz.2H). 7.92(dd.J - 3.6H2. 6H2.IH). 7.12-7.e8(m.4H). 732- 

(dd. J = 1 .8H2.7HZ.1 H). &66(br.s, 1 H) 



(b) Preparation of 8-(1-hydroxy-1-propyl)-1-naphthol 



::cH OH 

CHaCHa- 




M 1270 a of a' -hydroxy-l'-propiononaphthone was dissolved in IS liters of ethanol and cooled to 10* C on 
an ice 143.9 g of sodium borohydride was added to the solution at not higher ttian 30 C. After 
agitation for 30 minutes. 1 liter of acetone was gently added. '^''^^^^'^^ ^.^^T^^"^^^ 
distillation under reduced pressure. The concentrated solution was added to IN hydrochlonc add at 0 C 
and extracted with ethyl acetate. The resultant organic phase was washed with a saturated saline soluton to 

« TeSTS the pH of 6. It was dried with anhydrous magnesium sulfate and concentrated ""cte;; reduced 
^el^^e Hexane was added to the resultant residue for crystallization, followed by washing with hexane to 
obtain 1 126 g of the captioned compound as light brovwi crystals. 
Melting point: 94 - 95 ' C 

« '^^=T!uSiu^Zi^2(m.2H). 4.86(t,J=7H2.1H) 6.76-7.44(m.5H). 7.66(dd.J = 3Hz.7Hz.1 H) 
(c) Preparation of l-methoxymethoxy-8-propylnaphthalene 

50 

CHaCHaCH> OCHaOCHs 



55 




\a g of 8-(1-hydroxy-1-propyl)-l-naphthol was dissolved in 34 ml of tetrahydrofuran. to which 8.2 ml of 
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pyridine was added. foHowed by cooling to 10*C on an ice bath. 4.4 ml of anhydrous trifluoroacetic acid 
was added to the solution in 30 minutes, followed by reaction at room temperature for 30 minutes. Ethyl 
acetate and water were added to the reaction solution for extraction and the resultant organic phase was 
washed with 1N hydrochloric acid, a saturated sodium hydrogencarbonate aqueous solution and a saturated 

5 saline solution in this order and dried with anhydrous magnesium sulfate. The insoluble matters were 
removed by filtration and 0.36 g of 10% palladium-carbon (water content of 50%) was added to the filtrate, 
followed by hydrogenation at normal temperatures and . pressures for 4 hours. , After removal of the 
palladium-carbon by filtration, the solution was concentrated under reduced pressure to an extent of 1/3 of 
the total volume. The residual solution was charged into a saturated sodium hydrogencarbonate aqueous 

10 solution and extracted with ethyl acetate. The resultant organic phase was washed with a saturated saline 
solution and dried with anhydrous magnesium sulfate, after which it was concentrated under reduced 
pressure to obtain 2.3 g of a residue as a brown oily substance. This was dissolved in 20 ml^ of N,N- 
dimethylformamide without purification, to which 0.55 g of 60% sodium hydride was added at 0 C. After 
reaction at room temperature for 10 minutes, the solution was again cooled down to O'C. followed by 

15 addition of 1.43 ml of chloromethyl methyl ether. After further reaction at room temperature for 1 hour, water 
was added, followed by extraction with ethyl acetate. The resultant organic phase was washed with a 
saturated saline solution, dried with anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resultant residue was purified by silica gel column chromatography (2% ethyl acetate/hexane) 
to obtain i .9 g of the captioned compound as a brown oily substance. 

20 ^H-NMR (90MH2. CDCl3)5 : 

1.02(t.J=7Hz.3H), 1.40-1 .96(m.2H). 3.12.3.36(m,2H) 3.53(S.3H). 5.31(S.2H). 6,96-7.68(m.eH) 



25 



35 



40 



SO 



55 



Reference 3 



5-Ethyl-3-mQthoxy-4-methQ xymethoxy-l- 

naphthal enecarbaldehyde ' 
00 CHoCHa OCHaOCHa 




OCH 



3 



(a) Preparation of 8-ethyl-1-methoxymethoxy-2-naphthalen9carbaldehyd9 

CHsCHa OCHaQCHa 

300 g of 8-ethyl-1-methoxymethoxynaphthalene was dissolved in 2.2 liters of absolute ether, in which 
1.3 liters of a hexane solution of 1.6 M n-butyl lithium was gently dropped at -20 C in a stream of nitrogen. 
After the dropping, the solution was raised to room temperature and agitated for 2 hours. It was again 
cooled down to -40'C, to which 215 ml of N.N-dimethylformamide was added. After agitation for 30 
minutes 100 ml of water was added and the resultant organic phase was washed with a saturated saline 
solution' After drying with anhydrous magnesium sulfate, the solvent was distilled off and tiie residue was 
purified by silica gel column chromatography (5% ethyl acetate/hexane) to obtain 253 g of the captioned 
compound as colorless crystals. 



39 



EP 0 376 288 A1 



Melting point 41.5 - 42.5* C 
'H-NMR {90MHz. CDCl3)5 : 

1.31(t,J = 7H2,3H). 3.30(q.J = 7Hz,2H), 3.53(s.3H). 5.0g(s.2H), 7^1-7.87(m.5H). 10.46(s,1H) 



(b) Preparation of 8-ethyl-2«nrtethoxy-1-methoxymethoxynaphthatene 



CH3CH2 OCHaOCHa 



70 




220 g of 8-ethyl-1-methoxymethoxy-2-naphthalenecarbaidehyde was dissolved in 1540 ml of dich- 
loromethane. to which 186 g of 80 to 85% m-chloroperbenzolc acid was added portion by portion. The 
reaction solution generated heat and was gently refluxed. The reaction solution was Ice-cooled, to which 
200 ml of a saturated sodium thiosuffate aqueous solution was added. The precipitated Insoluble matters 
were removed by filtration and washed with dichloromethane. The filtrate was washed with a saturated 
sodium hydrogencarbonate aqueous solution and a saturated saline solution and dried with anhydrous 
magnesium sulfate. After removal of the solvent by distillation. 254 g of the resultant residue was dissolved 
in 500 ml of methanol, to which 89 g of potassium hydroxide preliminarily dissolved in 200 ml of water was 
added, followed by refluxing for 20 minutes. The reaction solution was poured into 700 mo of cooled 2N 
hydrochloric acid and extracted with ethyl acetate. The resultant organic phase was washed with a saturated 
saline solution and dried with anhydrous magnesium sulfate, from which the solvent was distilled off. 278 g 
of the resultant residue was dissolved in 600 ml of N.N-dimethylformamide, to which 500 g of anhydrous 
potassium carbonate and 256 g of methyl iodide were added, followed by agitation at 60 C for 2 hours. 
The insoluble matters were filtered off and washed with ethyl acetate. Water was added to the resultant 
filtrate, which was extracted with ethyl acetate. The resultant organic phase was washed with a saturated 
saline solution and dried with anhydrous magnesium sulfate. After removal of the solvent by distillation, the 
resultant residue was purified by silica gel column chromatography to obtain 166 g of tiie caption 
compound as a yellow oily substance. 
^H-NMR (90MHz. CDCl3)5 : 

1.32(t.J==7H2,3H). 3.36(q,J = 7Hz.2H). 3.58{s.3H). 3.95(s.3H). 5.16(s.2H). 7.16-7.70(m.5H) 



(c) Preparation of 5-etiiyl-4-hydroxy-3-methoxy- 1 -naphthalenecartaaldehyde 



CHiCHa OH 



45 




CHO 



50 200 g of 8-ethyl-2-methoxy-1-methoxymettioxynaphthalene was dissolved in 1 liter of acetone, to which 
dilute hydrocliloric acrd (concentrated hydrochloric acid 81 ml/water 200 ml) was added under ice-cooling 
conditions, after which the ice bath was removed, followed by agitation at room temperature for 5 hours. 
The reaction solution was poured into iced water and extracted with ethyl acetate. The resultant organic 
phase was washed witii a saturated saline solution and dried witii anhydrous magnesium sulfate. After 

ss removal of tiie solvent by distillation. 178 g of the resultant oily substance was dissolved in dich- 
loromethane. to which 178 ml of titanium tetrachloride was gently added under ice-cooling conditions. After 
agitation for 30 minutes. 121 ml of dichioromethyl methyl ether was gradually added and agitated for 30 
minutes. Iced water was gentiy added to tiie reaction solution, followed by extraction witii ettiyl acetate. The 
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10 



resultant organic phase was washed with a saturated saBne solution and dried with anhydrous magnesium 
sulfate After removal of the solvent by distillation, the resultant residue was washed with a mixture of 
hexane/isopropyl ether (1:1) to obtain 110 g of the caption compound as yellowish brown crystals. 
Melting point 114- 115' C 

'l"33(rr=^7HS.^°3.37(qJ 4.09(s.3H). 7.05(s.1H). 7.20-7.56(m.2H). 7.77(S.1H). 8.97- 

(ddoJ = 1.eHz.8H2.1H), 10.39(8,1 H) 

(d) Preparation of 5-ethyl-3-methoxy4-methoxymethoxy-1-naphthalenecarbaldehyde 



CH3CH2 OCHaOCHa 



20 



CHO 



324 g of 5-ethyl-4.hydroxy-3-methoxy-1-naphthalenecarbaldehyde.was dissolved in 1 liter of N,N- 
dimethylformaldehyde. to which 68 g of 60% sodium hydride was gently added ""^er ice-cMhng 
conditions. After agitation for 10 minutes. 128 ml of chloromethyl methyl ether was gradually added so that 
25 the reaction temperature did not exceed 15* C. After agitation at room temperature for 20 minutes, the 
reaction solution was poured into iced water and extracted with ethyl acetate. The resultant orgaiiic phase 
was washed with a saturated saline solution and dried with anhydrous magnesium sulfate. The solvent was 
distilled off and the resultant residue-was purified by silica gel column chromatography (5% ethyl 
acetate/hexane) to obtain 288 g of the captioned oompourid as a brown oily substance. 

T^^J=^^^S)!'S£J^7H2.2^ 3.55(8.3H). 4.00(5^ 5.31(S.2H). 7.20-7.50(m.2H). 7.76(s.lH). 8.90- 
(dd.J = 2.6HZ.7HZ.1 H). 1 0.38<s.i H) 

^ Reference 4 

■.-f^.. ;>.^,^-4-.et ■ 1.>;vvm.the»T-fi-nropy^-^-ln^p^th^').w 

^00. 



45 



so 



55 



(a) 



CHO 



Preparation of i-methoxymethoxy-8-propyl-2-naphthaien&carbaidehyde 
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CHoCHaCHa OCHaOCHs 

'CHO 




10 



IS 



20 



temperature for further 1 hour. The ^ "f " ^^^S ^ ^^^^ t° «hich water 

N.N-dimelhylfonnamide was added .n 15 minutes The '^"^^J^J^^^^^^ organic phase was 
was added portion by portion, followed by extraction with ethyl acetate. Tf>« j^^urani o^9ani« P 

brown oily substance. 



(b) 



25 



30 



Preparation of 2-methoxy>l-methoxvmethoxy-8-pr owlnaphthalene 

CHaCHaCHa OCHaOCHa 
'OCHa 




1.8 g Of i-me«,o^-8.propy.-2-naphtha,enecarb.d^^^^^^^ dlsso.^ >" 16 J of ^^-^^J 
which 1.6 g of 80 to 85% m^loroperbenzoic ^"^^J^^^l^^^^^^^^^^ (?) was washed 

minutes. The reaction solution was returned to ^^'^J'XrhSdJSJen?^^^^ ^ 
with a sodium thiosulfate aqueous ^-TiS^ ^hJS^ maj^^ Thereafter, it was 

saturated saline solution in this order and ^^^.^^J^; Z^^Z Zs dissolved In 5^ ml of 
concentrated under reduced pressure. 9 °* ^^'^'S^Zeo^s (potassium hydroxide 0.52g/ 

methanol without purification, to which a P°^^''''^^X'^'°fJ^,^'^^^^^ solution was retumed 

water 5JZ ml) was added, followed by reaction at 60 ^ or 15 mm^rte^ ^ 
to room temperatu^ and rendered acidic by -"^^ °^ .^'^%';S37jJ°3",^^^^ aqueous 
acetate. The resultant organic phase was wa^^ed wrth a ^J^^^^S) S^Jdrous m^nesium sulfate, after 
solution and a saturated saline ^^rrHLsLurri sTof 

which it was concentrated under reduced pressure J.5g of ^ ^ 

15 mi of N.N-dimethylfomiamide without P""^^^"""- »° 

anhydrous potassium carbonate were added, o towed by at e« C for l^l^^n A^^ 

solid matters by filtration water ^^J^^^^'J^'Z^ ^Jh Xlus magnesium sulfate, after which it was 
was washed with a saturated saline ^'^^'^J^ ^^^^Zs purified by silica gel column chromatog- 
concentrated under reduced P^^«''!j„^.%'^;",J^ ^oned compound L a brown oily substance, 
raphy (2% ethyl acetate/hexane) to obtain 1.3 g ot ine capnonou w h 

SuS^^^ 3.08-3.40(m.2H). 3.56(s.3H,. 3.92(s.3H,. 5.14(s.2H). 7.06-7^6(m.3H, 7.38- 

7.62(m.2H) 

55 ^ p^^^n nf 4.hvdroxv3-methoxy- 5-oroovl-l-naphthalenecarbaldehyde 



35 



40 



4S 



50 
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CH3CH3CH 




206 g of 2-methoxy-1-methoxymethoxy-8-propylnaphthalene was dissolved In 1160 ml of acetone and 
cooled to O'C. Diluted hydrochloric acid (concentrated hydrochloric acid 84 ml/water 206 ml) was added to 
the solution in 15 minutes, which was returned to room temperature at which the reaction was effected at 
20 'C for 5 hours, followed by addition of water and extraction with ethyl acetate. The resultant organic 
phase was washed with a saturated saline solution to neutrality, dried with anhydrous magnesium sulfate, 
and concentrated under reduced pressure. 173 9 of the resultant brown oily substance was dissolved in 
1350 g of dichloromethane without purification and booted doWn to 0 C. 176.3 ml of titanium tetrachloride 
was dropped in the solution at 5* C or below, to which 114.3 ml Of dichloromethyl methyl ether was added 
at 5" C or below at which the reaction was carried out for 10 minutesl. The reaction soluton was slowly 
added to iced water and extracted with ethyl acetate. The resultant organic phase was washed with a a 
saturated sodium hydrogencarbonate aqueous solution and a saturated saline solution in this order and 
dried with anhydrous magnesium sulfate, and was concentrated under reduced pressure. The resultant 
crystals were washed with a 30% isopropyl ether/hexane solution to obtain 103 g of the captioned 
compound as yellowish brown crystals. 
Melting point: 1 28 - 1 29 * C 

\'^W'^'^S(h°^^^'^m^»). 3.l4-3.36(m.2H). 4.0e(s.3H). 7.16.7.ei4(m,2H). 7.74(s.1H). 8.96- 
(dd.J = 1.8Hz.9Hz.1H). 10.38(8.1 H) 

(d) Preparation of 3-methoxy-4-methoxymethoxy-S-propyl-1-naphthalen9 carbaldehyde 



CHaCHaCHa OCHaOCHa 
'OCHa 




322 g of 4-hydroxy-3-methoxy-5-propyl-1-naphthalenecarbaldehyde; was dissolved in 1.3 liters of N.N- 
dimethyifomiamide and cooled to 10* C. 63.3 g of 60% sodium hydride w« added to sJuHon at 30 C 
or below and agitated for 20 minutes. The reaction solution was cooled to 5 C, to which 90 ml of 
chloromethyl methyl ether was added. After agitation at room temperature for 2 hours, the soluton was 
poured into iced water and extracted with ethyl acetate. The resultant organic P*'^^'^^ ;^^^li;^'^^J. 
saturated saline solution, after which it was dried with anhydrous magnesium sulfate and concenlrated 
under reduced pressure. The resultant residue was purified by silica gel column chromatography (10% 
ethyl acetate/hexane) to obtain 294.5 g of the captioned compound as a brown oily substance. 

S"=7S)!^°^^^^ 1.90(m.2H), 3.12 - 3.42(m.2H), 3.54(8.3H). 4.00(8.3H). 5.28(s.2H). 7.14 - 7.48- 
(m.2H'). 7.76(8.1 H). 8.99(dd.J = 1 .8Hz.7H2.1 H). 1 0.45(8.1 H) 



Reference 5 
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a-Ethoxy-S-ethyl-^-methoxym ethoxy-l-naphthalene- 



carbaldehyde 



70 



6 




In Reference 3(b). ethyl iodide was used instead of methyl iodide, followed by the procedures of 
,5 References 3(c) and 3(d). thereby obtaining the captioned compound as a yellowish brown oily substance. 
'H-NMR(90MHz. CDCi3)«: 

1.28(t.J = 7.7Hz.3H). 1 .50(t,J = 7.7Hz.2H). 3.36(q,J=7.7Hz.2H), 3.52(s,3H). 4.20(q.J = 7.7HZ.2H). 5.32(s.2H). 
7,18 - 7.48(m.2H), 7.72(s.1H), 8.88{dd.J = 2.6Hz,7.7Hz.1H). 10.30(s.1H) 



Reference 6 



5 ' -Ethvl-3 ' -inethQXv-4 ' -methoxymet hoxv-l ' - acetonaphthone 



2 g of 5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthalenecarbaldehyde was dissolved in 20 ml^ of 
absolute tetrahydrofuran. to which 11.5 ml of an ethyl solution of 1.1 2M methyl lithium was added at -78 C. 
After 30 minutes, an ammonium chloride aqueous solution was added to the solution and extracted with 
ethyl acetate. The resultant organic phase was dried with anhydrous magnesium sulfate and the solvent was 
distilled off to obtain 2.1 g of a brown oily substance. This substance was dissoived in 20 ml of 
dichloromethane without Isolation and purification, to which 30 g of manganese dioxide was added, followed 
by agitation at room temperature for 20 hours. The insoluble matters were removed by filtration and the 
filtrate was concentrated, followed by purification by silica gel column chromatography (10% ethyl 
acetate/hexane) to obtain 1 .3 g of the captioned compound as a yellow oily substance. 
^H-NMR(90MHz, CDCIa)^: 

1.27(t.J = 7Hz.3H). 2.70(S.3H). 3.34(q.J = 7.5Hz.2H). 3.53(s.3H), 3.96(S.3H), 5.21(S.2H). 7.20 - 7.31(m.2H), 
8.21 -8.37(m.1H) 



25 



CH3CH2 OCH2OC-H3 



30 




0=C-CH3 



60 



Reference 7 



55 
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s • -Ethyl-3 • -methoxv-4 ' -met hovymftthoxv-l ' 
valeronaohthone 

CH9CH3 qCHaOCHa 
'OCH3 



10 




CH3(CHa)3-C=0 



IS 5.Ethyl-3-methoxy-4-methoxymethoxy-1-naphthalenecarbaldehyde and a hexane solution of 1.6M n- 
butyl Bthium were used and treated in the same manner as in Reference 6 to obtain the captioned 
compound as a yellow oily substance. 

i!STS'5:^°S?92(m.7H). 2.9e(t.J=7Hz^H) 3.34(q.J = 7Hz.2H). 3.54(s.3H>. 3.96(3.3H). 5.18(S.2H). 
20 7.16-7.32(m,2H). 7.42(s.1 H). 7.92-8.1 0<m,1 H) 

Reference 8 



25 



30 



l-{t-Butyldlinethylsilyl)oxyinethyl-4-methoxyinethoxy-5- 
me thy Inaph tha lene 



CHa OCH2OCH3 




CH3 CHa 
I I 

38 CHaO-Si -C-CHa 

CHa CHa 



40 



(a) Preparation of 4-hydroxy-5-methyl-l-naphthalenecarbaldehyde 

CHa OH 



50 




CHQ 



101 9 g of 8-methy|.l-naphthol was dissolved in 815 ml of dichloromethane. In which 141.6 ml of 
titanium tetrachloride was gradually dropped under ice-cooling conditions. Thereafter. 93.7 ml of d.cli- 
loromethyl methyl other was gradually dropped under ice-cooling conditions. After agitation to'^10 ™""tes^ 
200 ml of water was gently dropped under ice-cooling conditions. The reaction solution was extracted with 
Xl acetr and ^ resultant organic phase was washed with water. After drying with anhydrous 
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magnesium sulfate, the solvent was distilled off and the resultant crystals were washed with chloroform to 
obtain 80 g of the captioned compound as brown crystals. 
Melting point 208* C (decomposed) 
^H-NMR(90MHz, DMSO-ds)^: 

2.88(s.3H). 6.98(d,J=7Hz,1H). 7.10.7.60(m.2H). 7.84(d.J = 7Hz.lH), 9.06(br.d.J = 7H2,1H), 10.02(s.1H) 11.24- 
{S.1H) 



(b) Preparation of 4'methoxymethoxy'5'methyH-naphthalenecarbaldehyde 



CH3 OCHaOCHa 




18 g of 4-hydroxy-5-methyl-1-naphthalenecarbaldehyde and 15 g of N.N-dilsopropylethylamine were 
dissolved in 200 ml of dichloromethane. In which 9.3 g of chloromethyl methyl ether was gradually dropped 
under Ice-cooiing conditions. After agitation at room temperature ovemight, the reaction solution was 
washed with water and dried with anhydrous magnesium sulfate. The solvent was distilled off and the 
residue was purified by silica gel column chromatography (10% ethyl acetate/hexane) to obtain 16.8 g of 
the captioned compound as light brown crystals. 
Melting point 42 - 43* C 
'H-NMR(90MHz, CDCis)^: 

2.90(s,3H). 3.54(s,3H), 5.36(s,3H), 7.06(d,J=7.7Hz.1H). 7.20-7.56(m,2H). 7,78(d,J«7.7H2.1H), 9.16- 
(br.d,J=7.7Hz,1H), 10.10(s,1H) 



(c) Preparation of l-hydroxymethyM-methoxymethoxy-5-methylnaphthalene 



CH, OCHaOCHa 




CHaOH 

1.23 g of sodium borohydrlde was added to an ethanol (100 ml) solution of 15 g of 4-methoxymethoxy- 
5-methyMHfiaphthalenecarbaIdehyde at room temperature and agitated for 30 minutes. Water was added to 
the reaction solution and the resultant crystals were collected by filtration and dried to obtain 14 g of tiie 
captioned compound as light t>rown crystals. 
Melting point 91 -93'C 
^H-NMR(90MHz. COCl3)5: 

1.78(br.t.J = 5Hz.1H), 2.91 (s,3H). 3.51 (s.3H). 4.96(br,d. J = SHz^H). 5.26(s^H). 6.92(d,J = 7Hz,1H). 7.10-7.42- 
(m,3H).7.87(m,1H) 



(d) Preparation of 1-(t-butyldimetiiylsilyl)oxymethyl"4-methoxymethoxy-5«methylnaphthaJene 
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10 



20 




CH a CH 3 

I I 

CHaO-Si-C-CHa 

I I 
CHs CHs 



13.7 g of t-butylch(orodlmethylsilane was added to an N.N-dimethylammopyridlne (100 ml) solution of 
14 g of l-hydroxymethyl-4-nnethoxymethoxy-5-nnethylnaphthalene, 6.64 g of imidazole, and 0.4 g of 4- 
dimethylaminopyridine and agitated at room temperature overnight Water was added to the reaction 
solution, followed by extraction with ethyl acetate. Thereafter, the resultant organic phase was washed with 
water and then with a saturated saline solution. After drying with anhydrous magnesium sulfate, the solvent 
was distilled off and the residue was purified by silica gel column chromatography (5% ethyl 
acetate/hexane) to obtain 19 g of the captioned compound as a light brown oily substance. 
^H-NMR(90MHz, CDCIa>«: 

0.10(s.6H), 0.93(S,9H). 2.89(s.3H). 3.49(s.3H). 5.01(s.2H). 5.25(s.2H). 6.95(d.J «7H2.1H). 7.06-7.40(m.3H). 
7.72(m.1H) 



26 



Reference 9 



30 



35 



3>Methoxv-4-!nethoyvmethoxy -5-methy]-l-riaphthalene' 

carbaldehyde CH3 OCHaOCHs 

'OCH3 




CHQ 



^0 (a) i-(t>butyldimethylsilyl)oxymethyl-4-methoxymethoxy'5-methyh3-naphthalenecarbaldehyde 



45 



so 



CH3 OCH3OCH9 

'CHO 

CKa CH3 

I I 

CHaO-Si -C-CHa 

I I 

CH 3 CH 3 




52 ml of a hexane solution of 1.6M n-butyl lithium was dropped in an absolute ether <110 ml) solution of 
19 g of i.(t-butyldlmethylsi!yl)oxymethyi-4-methoxymethoxy-5-methylnaphthalene and agitated for 1 hour. 
After ice cooling, 8.5 ml of N,N-dimethylformamide was dropped In the reaction solution and the ice bath 
was removed, followed by agitation for 1 hour until room temperature was reached. Iced water was added to 
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10 



IS 



the reaction solution, followed by extraction with ethyl acetate. The resultant organic phase was washed with 
a saturated saline solution and dried with anhydrous magnesium sulfate. After removal of the solvent by 
distillation, the residue was purified by silica gel column chromatography (2% ethyl acetate^exane) to 
obtain 14.1 g ,of the captioned compound as a brown oily substance. 
iH-NMR(90MHz, CDCl3)5: 

0.11(S,6H). 0.93(S.9H). 2.89(s.3H). 3.51(S.3H). 5.04{s^H). 7.18.7.52(m.2H). 7,75-7.91 (m.2H). 10.38(S.1H) 
(b) Preparation of 1-(t-butyldimethylsilyi)oxymethyl-3-methoxy"4-methoxymethoxy-5-methylnaphthalene 

CHo OCH2OCH3 
'0CH3 




CHa CHa 

I I 

CHaQ-Si-C-CH3 

CHa CH3 



10.8 g of 80 to 85% m-chloroperbenzoic acid was added to a dichloromethane (130 ml) solution of 10 g 
of i-(t-buty!dimethylsilyl)oxymethyl-4-methoxymethoxy-5-methyl-3-naphthalenecarbaldehyde and heated for 

^® 1 hour under reflux. The reaction solution was washed with a sodium thiosulfate aqueous solution, after 
which it was further washed with water, a saturated sodium hydrogencarbonate aqueous solution and a 
saturated saline solution In this order and dried with anhydrous magnesium sulfate, followed by removal of 
the solvent by distillation. 9.3 g of the resultant brown oily substance and 2.1 g of sodium hydride were 
suspended in 21 ml of methanol and 21 ml of water and refluxed for 15 minutes. After cooling, the 

^ suspension was rendered acidic by means of dilute hydrochloric acid, followed by extraction with ethyl 
acetate. After washing with a saturated saline solution, the extract was dried with anhydrous magnesium 
sulfate, from which the solvent was distilled off. 5 ml of methyl iodide was added to an N.N-dimethyHor- 
mamide (100 ml) solution of 8.5 g of the resultant brown oily substance and 22.1 g of potassium carbonate, 
followed by reaction at 60 to 70* C for 1 hour. The insoluble matters were removed by filtration and the 

^® resultant filtrate was diluted with ether. After washing with water, the diluted filtrate was washed with a 
saturated saline solution and dried with magnesium sulfate. After removal of the solvent by distillation, the 
residue was purified by silica gel column chromatography (5% ethyl acetate/hexane) to obtain 7.3 g of the 
captioned compound as a brown oily substance. 
1 H-NMR(90MHz. CDCl3)5: . 

^ 0.1 4(s.6H). 0.98(s.9H), 2.92(s,3H). 3.57(s,3H). 3.94{s.3H). 5.1 1 (s.4H). 7.1 0-7.66(m.4H) 



(c) Preparation of i-hydroxymethyi-3-methoxy'4-methoxymethoxy-5-methylnaphthalene 



CHa OCHaOCHa . 




CHaOH 



32 ml of a tetrahydrofuran solution of 1M tetra-n-butylammonium fluoride was added to a 
tetrahydrofuran (150 ml) solution of 7.3 g of l.(t-butyldimethylsilyl)oxymethy|.3-methoxy.4. 
methoxymethoxy-5-methylnaphthalena and agitated for 1 hour. Water was added to the reaction solution 
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and extracted with ethyl acetate, and the resultant organic phase was washed with water and a saturated 
saline solution, followed by drying with anhydrous magnesium sulfate and removal of the solvent by 
distillation to obtain the captioned compound as an oily substance. This compound was used for 
subsequent reaction without purification. 
5 »H-NMR(90MHz. CDCb)*: 

2.28(S.1H). 2.92(s.3H). 3.58(S.3H). 3.88(S.3H), 5.01(S.2H). 5.11(s.2H). 7.14-7.36(m.3H). 7.75(m.1H) 



10 



IS 



(d) Preparation of 3-methoxy-4'methoxymethoxy5-methyl-1-naphthalenecarbaldehyde 

CH3 OCH2OCH3 

67"- 

CHO 

20 

37 g of manganese dioxide was added to a dichlorom ethane (150 ml) solution of 1 -hydroxymethyl-3- 
methoxy-4.methoxymethoxy-5-methylnaphthalehe and agitated at room temperature overnight The reaction 
suspension was filtered through Ceilte and the resultant filtrate was concentrated under reduced pressure, 
followed by purification by silica gel column chromatography (5% ethyl acetate/hexane) to obtain 3.8 g of 
the captioned compound as light yellowish brown crystals. 
Melting point: 48- 50* C 

«H-NMIH(80MHz, CDCl3)6: ^« ^ljv 

2.94(s.3H). 3.55(S.3H). 3.99(s,3H), 5.29(s.2H), 7.1 8-7.48(m.2H). 7.77<8.1H9, a90{m.1H9. 10.43(s.1H) 



30 

Reference 10 



35 



40 



3 , 5-Dlinet:hoxv-4-inethQxyme thoxv-l-naphthalene- 
carbaldehyde ^^^^ QCHaOCHo 



-OCH: 



CHO 

46 

4-Hydroxy-5-methoxy-l-naphthalenecarbaldehyde was treated in the same manner as In References 8. 
9 to obtain the captioned compound as a yellow oily substance. 

«H-NMR(90MHz, CDCl3)5: ... .^v^^o. -.uv 

50 3.66{s.3H). 3.97(s.3H). 4.01 (s.3H). 5.20{S.2H). 6.90(m,l H). 7.42{t.J = 8.2H2.1 H). 7.80(s.1 H). 8.66(m.1 H) 

Reference 11 

55 
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10 



IS 



20 



25 



30 



35 



S-Isopropyl-l-methoxyinethoxyn aDhthalene 

^"'^CH QCHaOCH, 




(a) Preparation of 8-(1 -hydroxy-l -methyl-1 -ethylhl -naphthol 




20.0 g of 1,8-naphthalenecarbolactone was dissolved in 200 ml of absolute tetrahydrofuran and cooled 
down to -60' C. In the solution was dropped 140 ml of a diethyl ether solution of 3.0M methylmegnesium 
bromide so that the Inside of the system was -30 *C or below. After agitation at -30*C for 1 hour, a 
saturated ammonium chloride aqueous solution was added, followed by extraction with ethyl acetate. The 
resultant organic phase was dried with anhydrous magnesium sulfate and the resulting filtrate was 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (10% 
ethyl acetate/hexane) to obtain 14.3 g of the captioned compound as white crystals. 
Melting point (*C): 
iH-NMR(90MHz. CDCla}^: 

1.81(S.6H), 6.91-7.42(m,5H), 7.66(dd.J = 1 .8H2.7.7H2,1 H) 
(b) Preparation of 8-isopropeny H -naphthyl acetate 



40 



4S 




11,3 g of 8-(1-hydroxy-1-methyl-1-ethyl)-1-naphthol was dissolved in 24 ml of pyridine, to which 12 ml 
of anhydrous acetic acid was added. The solution was raised in temperature to 60 *C and heated for 6 

50 hours under agitation. Water was added to the reaction solution, followed by extraction with ethyl acetate. 
The resulting organic phase was washed witti a 2N hydrochloric acid aqueous solution, water and a 
saturated saline solution In tiiis order, dried with anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The resultant residue was purified by silica gel column chromatography (10% ethyl 
acetate/hexane) to obtain 3.6 g of ttie captioned compound as an oily substance. 

55 'H-NMR(90MH2. CDCl3)5: 

2.16(t,J = 0.6H2.3H). 2.27(s,3H), 4.81(m.1H), 5.06(m.1H). 6.98-7. 80(m.6H) 
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(c) Preparation of 8-isopropyl-1 -naphthyl acetate 

CH3\ 



10 



20 



30 



CH 



/CH OCH^OCHo 




3.6 g of 8-isopropenyl-1-naphthyl acetate was dissolved in 100 m! of ethanol, to which 0.2 g of 10% 
palladium^arbon (water content of 50%) was added, followed by hydrogenation at normal temperatures and 
normal pressure for 20 hours. After removal of the palladium-carbon by filtration, the resulting filtrate was 
15 conceritrated under reduced pressure. The residue was purified by silica gel column chromatography (3% 
ethyl acetate/hexane) to obtain 1.72 g of the captioned compound as an oily substance. 
»H-NMR(90MHz. CDCIaJfS:. 

1.36{d,J = 6.7Hz.6H). 2.40(s,3H). 3.85-4.1 6(m.1 H). 7.0-7.8(m,eH) 



(d) Preparation of 8-lsopropyl-1 -methoxymethoxy naphthalene . 

^"'""CH OCHaOCH3 




8 40 g of 8-isopropyl-l-naphthyl acetate was dissolved in 50 ml of methanol, to which 2.2 g of sodium 
methoxide was added at room temperature, followed by agitation for 10 minutes as it is. Water was added 
to the solution, which was rendered acidic by the use of 1N hydrochloric acid, followed by extraction with 
35 ethyl acetate. The resultant organic phase was washed with a saturated saline solution and dned with 
anhydrous magnesium sulfate, from which the solvent was distilled off. The resulting residue was dissolved 
in 30 ml of dimethylformamlde without purification, to which 1.94 g of 60% sodium hydride was added at 
room temperature. After 10 minutes. It was cooled down to O'C. to which. 5.96 g. of phtoromethyl methyl 
ether was added, followed by agitation for 15 minutes as It Is. Water was added to the solution which was 
extracted with ethyl acetate, and th resultant organic phase was washed with a saturated saline solution and 
dried with anhydrous magnesium sulfate, from which the solvent was distilled off. The resultant residue was 
purified by silica gel column chromatography (3% ethyl acetateftiexane) to obtain 8.13 g of the captioned 
compound as a light yellow oily substance: 
iH-NMR(90MH2. CDCb)^: 

1 .36(d,J = 6.7HZ.6H), 3.54(s,3H). 4.29-4.65(m.1 H), 5.32(S,2H), 7.00-7,64(m,6H) 



Reference 12 



50 



55 
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5-Isopropyl-3-methoxv-4-niethoxyme thoxy-l-naphthalene- 

carbaldehyde CHa^ 

^CH OCHjOCHs 



-OCHi 



CHO 

8-lsopropyl-l-methoxymethoxynaphthalene was treated in the same manner as in Reference 3, thereby 
,5 obtaining the captioned compound as a light yellow oily substance. 
»H-NMR(90MHz. CDCl3)5: 

1.34{d.J=6.7H2,6H). 3.53(s.3H). 3.98(s.3H). 4.43-4.77(m.1H), 5^6(s.2H), 7.30-7.57(m.2H), 7.76(s,1H). 8.93- 
(dd,J = 2.0H2,6.9H2.1H), 10.45(s.lH) 

20 

Reference 13 

. 3-iVTethoxy-4-methoxymethoxy-l-n aphthalene- 

25 

carbaldehyde 

QCHaOCHs 



30 




OCH 



3 



CHO 

35 

4-Hydroxy-l-naphthalenecarbaldehyde was treated In the same manner as In References 8,9. thereby 
obtaining the captioned compound as light yellow crystals. 
Melting point 68 - 68.5* C 
^ 'H-NMR(90MH2, CDCh)8: 

3,59<s.3H). 4,00(s.3H), 5.40(s.2H). 7.37-7.60(m.2H). 7.76(s,1H). 8.10-8.32(m.1H), 8.86-9.1 0(m,lH). 10.33- 
(S.1H) 

_ Reference 14 

4-Methoxymethoxy-3-inethyl-l-nap hthalene- 
60 carbaldehyde 

OCHaOCHa 
CHa 

e: II J 

55 

CHO 




52 
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4-Hydroxy-3-methyl-1-naphthalenecarbalclehyde was treated In the same manner as in Reference 3(d). 
thereby obtaining the captioned compound as a light yellow oily substance. 

tH-NMR(90MHz. CDCl3)6: .uv 4a^i> 

2.51(s.3H). 3.63(s.3H). 5.16(s.2H). 7.40-7.64(m,2H). 7.74(s,1H). 7.96-8.1 6(m.1H). 9.04.9^4(m.1H). 10.16- 

5 (S.1H) 



Reference 15 



10 



16 



20 



25 



30 



35 



S-Chloro-S-ethyl-^-metho x ymethoxy-l-naphthalene- 
carbaldehyde CHaCH. OCHaOCHa 

'CI 




CHO 

(a) Preparation of 5-ethyl-4-hydroxy-1-naphthaienecarbaldehyde 

CHaCHa OH 




CHO 



24 0 g of 8-ethyl-1-naphthol was dissolved In 200 ml of dichioromethane, in which 30.6 ml of titanium 
tetrachloride was gradually dropped under iceHpooling conditions. Thereafter. 20.3 ml of dichloromethy 
methyl ether was gradually dropped under ice-cooling condition. After agitation for 10 minutes, 50 m lo 
40 water was gradually dropped under ice-cooling conditions. The reaction solution was extracted wrth ethyl 
acetate and the organic phase was washed with water. After drying with anhydrous magnesium sulfate, the 
solvent was distilled off and the resultant crystals were washed with a mixed solvent of chloroform and 
Isopropyl ether (1:1) to obtain 15.9 g of the captioned compound as yellowish brown crystals. 
Melting point 193 - 194* C 

" T£^'^H^Sli^t%Z'7H^^. 7.04(d.J-8Hz.1H). 7.33(dd^ - 1 .4Hz.8Hz.1 H) 7.56((W - 8Hz.1 H). 
7.94(d.J=8H2,1H). 9.17(dd.J = 1.4H2,8H2,1H). 10.07(s.1H). 11.40(S.1H) 

60 (b) Preparation of 3-chioro-5-ethyl-4-hydroxy-1-naphthaienecarbaldehyde 
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CHsCH, OH 



5 




- CHO 

0.81 g of 5-ethyl-4-hyciroxy-l-naphthalenecarbaldehycle and 0.49 ml of sulfury! chloride were heated In 
30 ml of benzene under reflux for 30 minutes. The reaction solution, was returned to room temperature and 
poured into water, followed by extraction with ethyl acetate. The resultant organic phase was washed with a 
saturated saline solution and dried with anhydrous magnesium sulfate, followed by concentration under 
reduced pressure. The resultant crystals were washed with isopropyl ether to obtain 0.8 g of the captioned 
'® compound as yellowish brown crystals. 
Melting point 139 - 142* C 
^H-NMR(90MH2. DMSOds)^: 

1.28(t.J=7H2,3H). 3.36(q.J = 7H2.2H). 7.40(dd.J = 1 .8Hz,7Hz.1 H) 7.60((t,J = 7Hz,1 H), ai2(s.1H) 9.11- 
(dd.J = 1 .8Hz.7Hz.1 H), 1 0.1 2(s.1 H) 

20 

(c) Preparation of 3-chlorQ-5-ethyl-4-methoxym9thoxy-1'naphthalenecarbaldehyde 



CHaCHa OCHaOCHa 



30 




CHO 



35 



I.Og of 3-chloro-5-ethyl-4-hydroxy-1-naphthalenecarbaldehyde. 0.91 ml of chloromethyl methyl ether 
and 3.5 ml of N.N-diisopropylethylamine were dissolved In 10 mf of dichloromethane, and reacted at room 
temperature for 4 hours. The reaction solution was concentrated under reduced pressure and the resultant 
residue was purified by silica gel column chromatography (5% ethyl acetate/hexane) to obtain 0.74 g of the 
captioned compound as a brown oily substance. 
'H-NMR(90MHz. CDCIa)5: 

1.27(t.J=7Hz,3H). 3.34(q.J = 7Hz,2H), 3.60(s,3H) 5.24(s.2H). 7.20-7.84(m.2H), 7.88(s.1H), 9,02- 
{dd.J = 1 .8HZ.1 0.8HZ.1 H). 1 0.20(s.1 H) 



45 



55 



Reference 16 



ii-Acetoxy-a-isoDroP Y'' -s-methvl -1 -naphthalene- 
c«rbald.hyd^ ^^^^^^ 

/CHo 




CHO 
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(a) Preparation of l'«hyclroxy'8''methyl"2'-acetonaphthone 



CH3 OH 



5 




13 g of 8-methyl-1-naphthyl acetate and 13.8 g of aluminum chioride were reacted at 140 C for 4 
hours. Water, concentrated hydrochloric acid and ethyl acetate were added to the reaction mixture to 
dissolve all solid matters, followed by extraction with ethyl acetate. The organic phase was washed with a 
saturated saline solution, dried with anhydrous magnesium sulfate and concentrated under reduced 
IS pressure. The resultant residue was purified by silica gel column chromatography (7% ethyl acetate/hexane) 
to obtain 5.5 g of the captioned compound as a yellow oily substance. 
iH-NMR(90MH2, CDCl3)5: 

2.51 (s,3H), 2.e3{s,3H). 7.04.7.72{m,5H). 8.20(s,1 H) 
20 , , , 

(b) Preparation of 1 -ben2yloxy-8 -methyl-2 -acetonaphthone 



25 



30 




5 5 g of l'-hydroxy-8'-methyl-2'-acetonaphthone was dissolved in 50 ml of N.N-dlmethylformamlde, to 
which 1.7 g of 60% sodium hydride was added, followed by agitation at 50* C for 10 minutes. The reaction 

^ solution was returned to room temperature, in which 5.5 ml of benzyl chloride was dropped, followed by 
heating again to 70* C for reaction for 1 hour. After returning to room temperature, water was added to the 
solution which was extracted with ethyl acetate. The resultant organic phase was washed with a saturated 
saline solution, dried with anhydrous magnesium sulfate and concentrated under reduced pressure. The 
resultant reside was purified by silica gel column chromatography (15% ethyl acetatemexane) to obtain 4.8 

^0 g of the captioned compound as a brown oily substance. 
^H-NMR(90MH2, CDCl3)5: 

2.52(s,3H), 2-68(s.3H). 5.08(s,2H). 7.04-8.04(m,10H) 



^ (c) Preparation of V(i-ben2yloxy-8-methyl-2-naphthyl)-1-methyl-1-ethanol 



so 



55 



CH3 OCH2 




C r"CH 3 



4.8 g of i'.benzyloxy-8'-methyl-2'.acetonaphthone was dissolved in 200 ml of tetrahydrofuran and 
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cooled down to -78* C. At the temperature, 28 ml of a tetrahydrofuran solution of 1M methylmagneslum 
bromide was added, followed by returning to room temperature. It was agitated at room temperature for 72 
hours and was further reacted at 80* C for 2 hours. The reaction solution was cooled down to 0* C. to which 
a saturated ammonium chloride aqueous solution was added portion by portion, followed by extraction with 
ethyl acetate. The resultant organic phase was washed with a saturated saline solution, dried with 
anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (10% ethyl acetate/hexane) to obtained 1.8 g of the captioned compound as a 
brown oily substance. 
»H-NMR(90MHz. CDCb)^: 

1.61(s.3H). 1.88(s.3H). 2.48(S,3H). 5.12(s.2H). 6.74-8.1 4(m,1 OH) 
(d) Preparation of 1 -benzyloxy-2"isopropeny 1-8 methylnaphthalene 



1.8 g of 1-(1-benzyloxy-8-methyl-2-naphthylH-niethyM-ethanol was dissolved in 20 ml of 
tetrahydrofuran, to which 30 ml of 3N hydrochloric acid was added, followed by refluxing for 2 hours. The 
reaction solution was retumed to room temperature, to which water was added, followed by extraction with 
ethyl acetate. The resultant organic phase was washed with a saturated saline solution, dried with 
anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (4% ethyl acetate/hexane) to obtain 1.0 g of the captioned compound as a 
yellowish green oily substance. 
^H-NMR(90MHz, CDCb)^: 

2^5(S,3H), 2.49(S,3H), 4.97(s.2H). 5.17-5.33(m.2H). 6.95-7.97(m.10H) 



(e) Preparation of 2-isopropyi*8-methyl-1 *naphthol 



1.0 g of l-ben2yloxy-2-isopropenyl-8-methylnaphthalene and 0.1 g of 10% palladium-carbon (water 
content of 50%) were added to 40 ml of ethanol and hydrogenated at normal temperatures and nomnal 
pressures. The palladium-carbon was filtered through Cellte. after which the filtrate was concentrated under 
reduced pressure to obtain 0.65 g of the captioned compound as a black oily substance, 
»H-NMR(90MHz, CDCb)5: 

1.32(d.J = 7H2.6H). 2.51 (s,3H), 3.31 (m.lH). 5.24{br.s.1 H), 7.03-8.25(m.5H) 



(f) Preparation of 3-isopropyl-4-hydroxy-5-methyl'1-naphthalenecartjaidehyde 





56 



20 



25 



30 



BP 0 376 288 A1 

CH3 OH 




CH. 
^CHt 



CHQ 



0.65 g of 2-isopropyl-8-methyl-1-naphthol was dissolved In 50 ml of dichloromethane and cooled down 
to 0*C. 1.3 ml of titanium tetrachloride was gradually dropped In the solution for reaction at 0 C for 5 
minutes, after which 0.9 ml of dichloromethyl methyl ether was gradually dropped and reacted at 0 C for 1 
hour. Water was added to the reaction solution, which was extracted with ethyl acetate. The resultant 
organic phase was washed with a saturated saline solution, dried with anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting crystals were collected by filtration to obtain 0.7 g of 
the captioned compound as black crystals. 
Melting point: 125 - 128* C 
iH-NMR(90MHz, CDCl3)5: 

1.38(d.J = 7Hz,6H). 2.55(8.3H). 3.3e(m.1H). 7.03-7.71 (m.2H). 7.71.8.03(m.2H), 9.16(m.lH). 10.38(S.1H) 



(g) Preparation of 4-acetoxy-3-isopropyl'5-methyl-1''naphthalenecarbaldehyde 

CH3 OCOCH3 

/CH3 

CH>^ 
^CHa 




. CHO 



0 7 g of 3-isopropyl-4-hydroxy-5-methyl-1-naphthalenecarbaldehyde and 10 ml of acetic anhydride were 
dissolved in 10 ml of pyridine and reacted at room temperature for 1 hour. The reaction solution was 
poured into water and extracted with ethyl acetate. The organic phase was washed with dilute hydrochloric 
acid a saturated sodium hydrogencarbonate aqueous solution and a saturated saline solution in this order, 
dried with anhydrous magnesium sulfate and concentrated under reduced pressure, thereby obtaining 0.5 g 
of the captioned compound as a black oily substances. 



40 



45 



so 



55 



Sd.J=7Hz"w^ 3.18(m.1H). 6.80-7.52(m.2H). 7.84{S. 1H). 9.02(m.1H). 10.26(s.1H). 



Reference Example 17 
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5-ethyl-4-methoxyinethoxy-3-pentyloxy-l-naphthalene 



carbaldehyde 



5 



CHaCHa OCH2OCH3 




OCH.CHaCHaCHaCHa 



10 



CHO 



The above-captioned compound can be obtained as a yellow-brown oily product in the same proce- 
dures as those In Reference Examples 3(c) and (d) by using pentyl bromide instead of methyl iodide ir 
Reference Example 3(b). 

oiH-NMR(90I^Hz. CDCb) ; . 
0.80-1. 10(m.3H). 1.14-'1.62{n.7H). 1 .68-2.04(m.2H). 3.38(q,J = 7Hz^H). 3.54(s,3H). 4.14(t.J=7Hz.2H). 5.32 
{S,2H). 7.18-7.50(m,2H). 7.74(s.1H). 8.90(dd.J = 2.6Hz.7H2.1 H). 10.44{s.lH) 



Reference Example 18 



5-ethyl-3-methoxyethoxy-if-inethoxymethoxy-l-naphthalene 
carbaldehyde 

CH3CH2 OCHaOCHa 



The above-captioned compound can be obtained as a yellow-brown oily product in the same proce- 
dures as those in Reference Examples 3(c) and (d) by using 2-bromoethyI methyl ether Instead of methyl 
iodide In Reference Example 3(b). 

1 30*^ = 7^^^^ 3.42(s.3H). 3.52(s,3H). 3.68-3.86(m.2H), 4.16-4.34(m.2H). 5.36(s^H). 

7.20-7.52(m^H). 7.76(s,1H). B.92(dd.J = 2.6Hz.7Hz.1H). 1 0.32(3.1 H) 



Reference Example 19 



25 




CHO 



40 
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l-(t-butyldiraethylsilyl)oxymethyl-5-ethyl-'»- 
methoxymethoxy naphthalene 



CHoCHj OCHaOCHa 




T I I 
CHaO-Si -C-CHa 

The above-captioned compound can be obtained as a yellow oily product by treating 8-ethyl-1-naphthol 
in the same procedures as those in Reference Example 6. 
o'H-NMR(90MHz. CDCb) 5 ; 

2° 0.12(s,6H), 0.94(s.9H). 1 .32(t J = 7Hz.3H). 3.30(q. J = 7Hz.2H). 3.52 (s.3H). 5.04(s,2H), 5^8(S^H). 7.00- 
(d.J = 7Hz, 1H), 7.10-7.40(m.3H), 7.72(dd.J = 2.6Hz.7Hz) 

Reference Example 20 

26 

3 -benzyloxy- 5 -e t hyl- 4 -me t hoxyme t hoxy- 1 -naphthalene 
QQ carbaldehyde 



35 



40 



• CHj CH, OCH2OCH0 




The above-captioned compound was obtained as a yellow oily product by processing l-(t-butyl- 
45 dlmethylsilyl)oxymethyl-5-ethyl-4-methoxymethoxy naphthalene obtained in Reference Example 19 by using 
benzyl bromide Instead of methyl Iodide. 

o'H-NMR(gOMHz. CDCI3) « : 

1.30(t.J = 7H2.3H). 3.38(q.J = 7Hz.2H). 3.46(s.3H). 5.20(S.2H). 5.32(s.2H). 7.18-'7.54(m.7H), 7.80(3,1 H), 8.92- 

{dd,J = 2.6Hz.7Hz.lH). 10.28(s.1H) 

50 

Reference Example 21 
55 1 .methoxymethoxy-8-{3-methoxypropy t)naphthalene 

(a) Syntiiesis of 8-methoxymethoxy-1 -naphthalene carbaldehyde 
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CHaOCHaCHaCHa OCHaOCHa 

66 



9,5 g of 8-hydroxy-1-naphthol was dissolved in 210 ml of acetone, to which 22.7 g of hydrous 
potassium carbonate and 5.43 ml of chloromethyl methyl ether were added and refluxed for one hour under 
heating. The reaction solution was filtered and the filtrate was concentrated. 12.2 g of thus obtained yellow 
oily product was dissolved with no further purification into 250 ml of dichloromethane. to which 4.3 g of 
pyridinium trifluoro acetate and 18.3 g of pyridinium dichromate were added and stirred at a room 
temperature for 12 hours. After filtering off Insoluble matters, the filtrate was concentrated and then purified 
on silica gel column chromatography (10 % ethyl acetate-mexane). to obtain in 5.1 g of the above- 
captioned compound as coiorness crystals. 

o m.p. :56-'57*C 

o ^H-NMR(90MH2, CDCI3) 5 ; 
3.50(s,3H). 5.35(s.2H>, 7.16-a00(m,6H). ll.ll(s.lH) 



CHQ OCHaOCHa 




(b) Synthesis of ethyl 3-(8-methoxymethoxy-1-naphthyl)propenoate 

CH3CHaOaCCH=CH OCHaOCH, 

66 

A liquid suspension of 1.36 g of 60% sodium hydride in 50 ml of 1 .2-dimethoxyethane was incorporated 
with 7.63 g of triethylphosphono acetate under ice cooling and stirred for 5 min. A solution of 4.9 g of 8- 
methoxymethoxy-1 -naphthalene carbaldehyde in 30 ml of 1 .2-dimethoxy ethane was dropped to the 
resultant clear solution and stirred for 10 min. After the reaction was over, water was added and extracted 
with ethyl acetate, the organic layer was washed with a saturated aqueous solution of sodium chlonde and 
then dried over anhydrous magnesium sulfate. When the residue obtained by distilling off the solvent was 
purified on silica gel column chromatography (10% ethyl acetate-hexane). 6.4 g of the above-captioned 
compound was obtained as pale brown oily product. 

o ^H-NMR{90MH2, CDCI3) B ; ^« , «^ 

1.36{t.J = 7Hz,3H), 3.54(S,3H), 4.28(q.J = 7Hz.2H). 5.32(s.2H). 6.14(d.J = 15H2.1H), 7.08-7.87(m.6H). 8.93- 

(d.J = 15Hz.1H) 



(c) Synthesis of 8-(3-hydroxypropyl)-2-methoxymethoxy naphthalene 



HOCH2CH2CH3 OCH2OCH3 




6.4 g of ethyl 2-(8-methoxymethoxy)propenoate was dissolved in 60 ml of tetrahydrofuran. to which 0.6 
g of 10% palladium carbon (50% hydrous product) and, hydrogenated at normal temperature and normal 
pressure for 4 hours. After the reaction was over, palladium carbon was removed by filtration and the filtrate 
was concentrated. The resultant coloriess oily product was dissolved in 20 liter of tetrahydrofuran and 
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dropped under ice cooling to 0.62 g of aluminum lithium hydride previously suspended In 20 ml of 
tetrahydrofuran. After stirring at a room temperature for one hour after dropping, it was cooled again with ice 
and water and 1 N-hydrochlorIc acid was added. The reaction solution was extracted with ethyl acetate, 
washed with saturated aqueous solution of sodium chloride and then dried over anhydrous magnesium 
sulfate. When the residue obtained by distilling off the solvent was purified on silica gel column chromatog- 
raphy (30% ethyl acetate -hexane), 5.2 g of the above-captioned compound was obtained as a colorless 
oily product. 

o'H-NMR{90MHz. CDCl3)6 := ^ 
1.51(br.S.1H). 1,82-2.15(m.2H), 3.37(m.2H), 3.56(S.3H), 3.72(t,J=7H2.2H). 5.34(s.2H). 7.03-7.72{m.6H) 



70 



(d) 2-methO)cymethoxy-8-(3-metho>cypropyl) naphthalene 

CHaOCHaCHaCHQ qCHaOCHa 




20 



25 



30 



35 



40 



46 



51 g Of 8-(3-hydroxypropyl)-1-methoxymethoxy naphthalene was dissolved In 40 ml of N.N-dimethyl 
formamide, to which 1.4 g of 55% sodium hydride was added under ice cooling. Then. 1.93 ml of methyl 
iodide was added and stirred at a room temperature for 2 hours. After adding water to the reaction solution 
and extracting with ethyl acetate, the organic layer was washed with water and then with a saturated 
aqueous solution of sodium chloride successively and then dried oyer magnesium sulfate. After distilling off 
the solvent, when it was purified on silica gel column chromatography (10%. ethyl acetate - hexane). 5.3 g 
of the above-captioned compound was obtained as a colorless oily product. 

o ^ H-NMR(90MHz, CDCb) 6 ; 
1.89-2.13(m.2H). 3.22-3.54(m.4H). 3.35(S.3H), 3.54(s.3H). 5.34(s,2H), 7.04-7.72(m.6H) 

Reference Example 22 

3-inethoxy-4-inethoxymethoxy-5-(3-niethoxypropyl) 
naphtnalene carbaldehyde 

CH^OCH.CHaCHa gCH^OCHa 




so 



The above-captioned compound was obtained as a pale yellow oily product from l-methoxymethoxy-S- 
(3-methoxypropyl)naphthatene by the same procedures as those in Reference Example 3, 

^^B^t^n^^ 3.34(s.3H). 3.55(S.3H). 4.02(s.3H). 5.a4(s. 2H). 7.30-7.54(m.2H), 7.82- 

(s,1 H). 8.98{dd. J = 2.6H2, 7H2. 1 H). 1 0.44(s. 1 H) 

55 

Reference Example 23 
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5-ethyl-1-methoxymethoxy naphthalene 



5 



10 



IS 



(a) Synthesis of 5-bromo-1-methoxymethoxy naphthalene 

OCH2OCH3 OOlaOCHt 





CHaCHa Br 



6.0 g of 5-bromo-1-naphthol was dissolvecJ in 50 ml of N.N-dimethylformamide. to which 1 ,2 g of 60% 
sodium hydride was added. After stlning at a room temperature for 10 mln, It was cooled to 0 C. to which 
3 5 ml of chloromethyl methyl ether was added and stin-ed for 10 mln. Water was added to the reaction 
solution, which was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution 
20 of sodium chloride, dried over anhydrous magnesium sulfate and then the solvent was distilled off. When 
the resultant residue was purified on silica gel colon chromatography (10% ethyl acetate/hexane). 7.2 g of 
the atx>ve-captioned compound was obtained as red acicular crystals. 
m.p.:49-50*C 

oiH-NMR(90MH2, CDCl3)5; ^ , 

25 3.51 (S.3H). 5.34(s,2H). 7.09(br.d.J = 7H2.1H). 7.20-7.36(m.1 H). 7.42(t,J=7Hz.lH), 7.73(br.d,J = 7Hz,1H), 
7.78{t.J = 7H2.1 H). 8.21 (br.dj = 7Hz,1 H) 



30 



35 



40 



(b) Synthesis of 5-ethyl-1-methoxymethoxy naphthalene 

OCH3OCH: 




CHaCHa 



89 g of 5-bromo-1-methoxymethoxy naphthalene was dissolved In 100 ml of anhydrous tetrahydrofuran 
and cooled to -60* C. 21.3 ml of a hexane solution containing 1.6 M of n-butyl lithium was gradually added 
to the solution. After stirring at -40" C - -60* C for one hour, the reaction solution was cooled to -65 C and 
4 2 ml of ethyl iodide was slowly dropped. After tiie dropping, the temperature was warmed upto the room 
^ temperature, water was added and the solution was extracted with etiiyl acetate. After washing the extract 
with an aqueous saturated solution of sodium chloride and drying over anhydrous magnesium sulfate, the 
solvent was distilled off. When the residue was purified on silica gel column chromatography (7% ethyl 
acetate/hexane). 5.5 g of the above-captioned compound was obtained as a pale yellow oily product 
oiH-NMR(90MH2. CDCl3)5 ; ^ , 

^ 1.35(U-7H2.3H). 3.06(q.J = 7H2.2H). 3.51(s.3H). 5,33(s.2H). 6.92-7.08(m.1H). 7.1 1 -7.47{m.3H). 7.51-7.61- 

(m.lH). 7.92-8.40(m,1H) 



Reference Example 24 
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7 -ethyl- 3 -me thoxy- H -me thoxyme thoxy- 1 -naphthalene 
carbaldehyde 

qCHaOCHa 




10 

CHaCH, CHO 

15 When 5-ethyl-1-methoxymethoxy naphthalene was treated In the same procedures as those in Refer- 
ence Example 3, the above-captioned compound was obtained as a colorless oily product 

oiH-NMR(90MHz. CDCl3)5 ; ^^^^ . 

1.38(t.J = 7Hz.3H). 3.08(q.J = 7Hz,2H). 3.58(s.3H). 3.93(s.3H). 5.38(s.2H), 7.30-7.58(m.2H). 7.82(s.1H). 8.17- 

(dd.J = 3.6HZ.7HZ.1 H). 10.75(s,1 H) 

20 

Reference Example 25 

^« 7-ethyl-3-methoxy-4-methoxymethoxy-l-naphthalane 

carbaldehyde 
30 OCHaOCHa 




QCH 



9 



CHaCHa 

35 

CHO 

40 (a) Synthesis of 6-ethyl-2nnethoxy-naphthol 

OH 



49 



SO 



CHaCHa 




OCH, 



44 Q of 6-ethyl-3-methoxy-1-naphthalene carbaldehyde and 4.9 g of 80 - 85% m-chloroperbenzoic acid 
were "dissolved In 40 ml of dichloromethane and then refluxed under heating for 30 min. The solution was 
cooled to 0* C and after adding an aqueous saturated solution of sodium thiosulfate and stimng for 20 mln. 
insoluble matters were removed by filtration and then the filtrate was extracted with ethyl acetate. The 
ss extract was washed with a saturated aqueous solution of sodium chloride and then dned over anhydrous 

magnesium ailfate.^ oily product obtained by distilling off the solverit was dissolved into 20 ml of methanol 
with no further purification. Then, an aqueous solution of potassium hydroxide (potassium hydroxide 2.0 
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g/water 10 ml) was added and refluxed under heating for 30 min. The reaction solution was cooled to 0*C, 
rendered acidic with addition of diluted hydrochloric acid, and extracted with ethyl acetate. After washing 
the extract with an aqueous saturated solution of sodium chloride, it was dried over anhydrous magnesium 
sulfate. When the residue obtained by distilling off the solvent was purified on silica gel column chromatog- 

5 raphy (10% ethyl acetate/hexane). 3.3 g of the above-captioned compound was obtained as pale brown 
plate-like crystals. 
m.p.: 68-69*C 

oiH-NMR(90MHz. GDCIs) S ; 
1.31(tJ»7Hz.3H), 2.77(q.J = 7H2.2H). 3.96(s.3H). 6.97(br.S.1H). 7.08-7.40(m.3H), 7.49(br.S.1H). 8.06- 

10 (d.J = 7Hz.1H) 

(b) 7-ethyl-hydroxy-3-methoxy-1 -naphthalene carbaldehyde 

15 



OH 



20 




^ 3.3 9 of 6-ethyl-2-methoxy-1-naphthol was dissolved in 25 ml of dichloromethane and cooled to 0*C. 
3.65 ml of titanium tetrachloride and 2.4 ml of dichloromethyl methyl ether were added successively at that 
temperature and stirred for 10 min. After the reaction was over, water was added and the solution was 
extracted with ethyl acetate. After washing the extract with an aqueous saturated solution of sodium 
chloride, it was dried over anhydrous magnesium sulfate. When the solvent was distilled off and deposited 

^ crystals were washed with isopropyl ether, 2.5 g of the above-captioned compound was obtained as brown 
crystals. 

m.p. : 114-116*0 

oiH-NMR(90MHz. CDCI3) a ; 
1..34(t.J«7Hz.3H), 2.83(q.J = 7Hz,2H). 3.04(s,3H), 6.59(s.1H). 7.36(dd,J = 3Hz.9Hz,1 H), 7.79(S,1H), 8.11- 
^5 (d.J = 9Hz.1H), 8.83(m.lH). 10.35(s,1H) 



(c) Synthesis of 7-ethyl-3-methoxy-4-methoxymethoxy 1 -naphthalene carbaldehyde 

40 



OCH2OCH3 



45 




2.5 g of 7-ethyl-4-hydroxy-3-methoxy-l-naphtalane carbaldehyde was dissolved in 20 ml of N,N- 
dimethylformamlde. to which 0.52 g of 60% sodium hydride was added and stirred for 10 min. The reaction 
solution was cooled to o' C. to which 1.3 ml of chloromethyl methyl ether was slowly dropped. After stirring 
for 10 min at a room temperature, water was added and the solution was extracted with ethyl acetate. After 
washing the extract with a saturated aqueous solution of sodium chloride, it was dried over anhydrous 
magnesium sulfate. When the residue obtained by distilling off the solvent on silica gel chromatography 
(10% ethyl acetate/hexane), 2.8 g of the above-captioned compound was obtained as a yellow oily product. 
oiH-NMR(90MHz. CDOb) 5 ; 
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1.32(U=^7H2.3H), 2.82{q.J = 7Hz.2H), 3.57(s.3H). 3.96{s.3H). 5.38(s,2H). 7.38(dd.J = 3Hz.9Hz.1H), 7.71- 
(S.IH), 8.15(d,J = 9Hz.1H). a82(m,1H). 10.37(s.1H) 

5 Example 1 

f E) -3- ( 5-ethvl-4"hvdroxv-3-me thox vl-naphthvl ) -2- 
methvlpropenoic acid 

CHaCHj OH 



70 



25 



90 




/CH3 
CH=CC 

^0 ^COjH 



(a) Preparation of ethyl (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyi)-2-methylpropenoate 

CH3CH3 gCHaOCHa 
-OCHa 




CH=C^ 

36 g of 60% sodium hydride was suspended in 500 ml of N,N-dimethylformamide and 268 g of triethyl 
2-phosphonopropionate was added at toe bath temperature. After stirring at room^temperature for 1 hour, a 
solution of 206 g of 5-ethyl-3-methoxy4-methO)cymethoxy-1-naphthalenecarbaldehyde was added. After 
stirring at room temperature for 15 minutes. Ice cooled water was gradually added at Ice bath t^emperature. 
The mixture was extracted with ethyl acetate and the combined organic layer was washed with brine. After 
drying over anhydrous magnesium sulfate, the solvent was evaporated and the residue was purified by 
silica gel column chromatography (10% ethyl acetateiHexane) to obtain 262.4 g of the, titled compound as a 
^ yellow oil (containing a small amount of 2 isomer). 

^sSrr^^^^^^^ 1.96{d,J = 1.3Hz.3H). 3.34(q.J « 7Hz,2H), 3.57(s.3H), 3.91(s.3H). 4.28- 

(q.J*7Hz.2H). 5.17(s.2H), 7.04-7.31 (m,3H), 7.60{m.1H). a03(br.s.1H). 

^ (b) (E)>3-(5-ethyl-3-methoxy-4-methoxymethoxy-Vnaphthyl)-2-methylpropenoic add 
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10 



25 



30 



35 



50 



55 



CHoCHa pCHaOCH: 




CH=C. 



28 g of ethyl (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-2-methylpropenoate was dis- 
solved in 240 ml of ethanol and a potassium hydroxide aqueous solution (potassium hydroxide 28 g/water 
55 ml) was added, followed by refluxing for 1 hour. 280 ml of 2N hydrochloric acid was added to the 
reaction mixture at Ice bath temperature to make it acidic, followed by extraction with ethyl acetate. The 
'® organic layer was washed with brine, dried over anhydrous magnesium sulfate, and evaporated. Dilsopropyl 
ether was added to the. resultant residue and the resultant crystals were filtered to obtain 23 g of the titled 
compound as pale yellow crystals. 
Melting point: 127-128* 0 

iH-NMR(90MH2. CDCl3)5: ..^ 
^ 1.28{t,J=7H2,3H). 2.00(d.J = 1.8H2.3H). 3.35{q.J=7H2.2H). 3.56(s.3H), 3.93(s,3H). 5,19(S.2H), 7.17-7.29- 

(m.3H), 7.61-7.71(m.1H). 8.26(8.1 H). 



(c) (E)-3-(5-ethyi-4-hydroxy'3Hmethoxy-1-naphthyl)-2-methytpropenoic add 

CH^CHa OH 

OCH» 




CH=C 



CO2H 



23 g of (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy1-naphthyl)-2-methylpropencic add was dissolved 
in 230 ml of acetone and 15 ml of concentrated hydrochloric acid was added slowly at room temperature. 
40 After stirring at room temperature for 1.5 hours, the reaction mixture was gradually poured into 3^ liters of 
water. The resultant crystals were filtered, washed with water and dried to obtain 19 g of the titled 
compound as pale yellow crystals. 
Melting point 194-195' C 

iH-NMR(90MHz. 00013)3: ^ ^ 

45 1.33(tJ = 7Hz,3H) 2.04(d.J = 1.3Hz,3H). 3.34(q.J=7Hz.2H). 3.97(s.3H), 6.47(s.1H) 7.12-7.35(m,3H). 7.52-7.75- 

(m,1H), 8.27(s,1H). 



Example 2 
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70 



■f Z W3-(5-ethvl-4-hvdroxv-3-meth oxv-l-naphthvl^-2^ 
mefchvlP^ npenoic acid 

CHaCHa OH 

'OCHa 
/COaH 




CH=C 



75 



(a) Ethyl (Zh3-(5-ethyl-3-metho>cy-4-methoxymethoxy-l-naphthyl)-2-methylpropenoat^ 



20 



25 



CHoCHa OCHaOCH, 
-OCH3 




^ 15.6 g of ethyl (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-2-methylpropenoato was dis- 
solved in 300 ml of acetone and Irradiated for 2 hours with light from a high pressure mercury lamp through 
a Pyrex filter. The solvent was evaporated and the resultant residue was purified by silica gel column 
chromatography (3% ethyl acetate/hexane) to obtain 6.6 g of the titled compound as a yellow oil. At the 

35 same time. 9.0 g of a mixture of E and Z isomers was obtained. 
^H-NMR(96mHz. CDCl3)«: 

0.75{t.J = 7HZ.3H), 1 .28(t.J = 7Hz.3H). 2.19(d.J =^1 .8Hz.3H). 3.34(q.J -7H2.2H). 3.57(s.3H). 3.83(q J =7H2^H). 
3.89(S,3H). 5.13(S.2H), 7.01 -7,31 (m.4H). 7.53-7-74(m,1H). 



40 



(b) Preparation of <Z)'3'(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-2-methylpropenoic add 



45 



50 



CHsCHa OCHaOCHa 
'OCHa 




CH»C 



COaH 
CHa 



55 



71.2 g of ethyl (Z)-3-(5-ethyl-3-methoxy-4.methoxymethoxy-1-naphthyl)-2-methylpropenoate was dis- 
solved in 600 ml of ethanol and a potassium hydroxide aqueous solution (potassium hydroxide 71 gAvater 
140 ml) was added, followed by refluxing for 1 hour. The reaction mixture was cooled on an Ice bath, after 
which 700 ml of 2N hydrochloric acid was added to make it acidic, followed by extraction with ethyl acetate. 
The organic layer was washed with brine, dried over anhydrous magnesium sulfate. The solvent was 
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evaporated to obtain 66 g of the titled compound as a yellow oil. 

iH-NMR(90MHz. CDCl3)5: ^ ^^^^ 

1.24(t.J = 7Hz,3H). 2.16{dJ = 1.8H2.3H), 3.32(q.J = 7Hz.2H). 3.52(s.3H), 3.81(s,3H). 5.15(S.2H). 7.08-7.32- 

(m,4H). 7.44-7.68(m.1H). 

(c) Preparation of (Z)-3-(5-ethyl-4-hydroxy*3'methoxy-1'naphthyi)>2'methylpropenoic acid 



CH3CH2 OH 



IS 




66 g of (Z)-3-(5-ethyl-3-rnethoxy-4HT)ethoxymemo)cy-1-naphthyl)-2-metliylprop8noic acid was dissolved 
in 700 ml of acetone in which nitrogen had been preliminarily bubbled, and 43 ml of concentrated 
hydrochloric acid was gradually added while stirring at room temperature In a stream of nitrogen under 
light-shielded conditions. After stirring at room temperature for 1.5 hours, the reaction mixture was gradually 
poured into water to crystalize. The crystals were filtered, washed with water and dried to obtain 50.0 g of 
the titled compound as yellow crystals. 
Melting point: 190-191 * C 

iH-NMR{90MH2, CDCl3)«: , 
1.31(t,J = 7Hz.3H), 2.16(d,J = 1.5Hz.3H). 3,31(q,J = 7Hz.2H). 3.76(8.3H). 8.34(br.s,1H). 7.04-7.32(m,4H). 7.42- 

7.64(m.1H). 



Examples 3-8 

The 5^thyl-3-methoxy-4-methoxymethoxy-l-naphthalenecarbaldehyde and suitable Witting reagents 
were reacted, followed by treatment in the same manner as in Examples 1 and 2 to obtain compounds of 
Examples 3 to 8 indicated in Table 2. 



40 



45 



50 
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f 




so 



55 
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Table 2 



Example Intended Compounds 

No. Structural Formula* Appearance NNR Spectrum Melting 
Name of Compound (90 MHz) Point 

CC) 



3 


yellow 


over 185 




crystals 


(decom- 




(E)-3-(5-ethyl-4-hydroxy- 


posed) 




3-methoxy-l-naphthyl )- 






propenoic acid 


171-173 


4 


pale 
yellow 
crystals 
( E ) -2-e thyl-3- ( 5-ethyl-4- 
hydroxy-3-methoxy~l-naphthyl )- 
propenoic acid 


5 


yellow 
crys tals 
( Z ) -2-e thyl-3- { 5-e thyl-4- 
hydroxy-3-methoxy-l-naphthyl ) - 
' propenoic acid 


134-136 


6 


yellow 
crystals 

(E)-3-(5-ethyl-4- 
hydroxy-3-methoxy-l-naphthyl)-2- 
phenylpropenoic acid 


180-181 


7 


pale yellow 
crystals 
( E ) -2-ben2y 1-3- ( 5-e thy 1-4- 
hydroxy-3-me thoxyl-naphthyl ) - 
propenoic acid 


174-176 


8 


yellow 
crystals 
( Z ) -2-ben2yl-3- ( 5-ethyl-4- 
hydroxy-3-me thoxy-l-naph thyl ) - 
propenoic acid 


129-131 
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part of Table 2 (formulae of the example 

compounds) 



5 




CK»CK, OH 
^^jX^OCHt 




3 




10 




r- 






CH.CK, OH 








IS 








4 




20 










CK^CH, OH 








25 


5 






OCH. 



CH=C 



"^COjH 




CH?C 



OCH> 




cH-c: 



OCH, 



30 



35 



40 



45 



Example 9 



( Z \ -3- ( toxv-S-e thvl-3 -methQXV-l-naphthYl ) -2- 

mebhvlDr ^p*»"Qig acid 

CH3CH2 oeocHa 




COaH 



50 



(a) 



Preparation of (E)-3-(4-acetoxy5-ethyl'3-methoxy-1-naphthyl)-2'methylpropenoic acid 



55 
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10 



20 



25 



30 



35 



45 



SO 



65 



CH3CH2 gcocHa 
'OCH3 




/CH3 

CH=C^ 



C02H 



440 mg of (E)-3-(5-ethyl-4-hydroxy-3-methoxy-1-naphthyl)-2-methyIpropenolc acid was dissolved in 2.4 
ml of pyridine and 0.42 ml of acetic anhydride was added, followed by stinring at room temperature for 1 
hour. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was 
washed with dilute hydrochloric acid and water in this order, dried over anhydrous magnesium sulfate and 
'® concentrated in vacuo. The resultant crystals were washed with hexane to obtain 390 mg of the titled 
compound as colorless crystals. 
Melting point. 195-196* C 
'H-NMR(90MHz, CDa3)a: 

1.34(tJ = 7Hz.3H). 2.01(d.J = 1.5H2,3H). Z41(s.3H). 3.12(q.J = 7H2,2H). 3.91(s.3H). 7.14.7.36(m,3H). 7.56- 
7.73(m.1H). a.22(m.tH). 

(b) Preparation of (Z)-3-(4-acetoxy-5-ethyi-3-methoxy-1-naphthyl)-2-methylpropenoic acid 



CH.CHa gCQCHa • 

'QCH3 




/CQ2H 

^CH3 



1.15 g of (E)-3-(4-acetoxy-5-ethyl-3-methoxy-1-naphthyl)-2-methylpropenoic acid was dissolved in 200 
ml of acetone and in-adiated with light from a high pressure mercury lamp through a Pyrex filter at room 
temperature for 3 hours. The reaction mixture was concentrated in vacuo and purified by silica gel column 
40 chromatography (3% methanol/chloroform) to obtain 470 mg of the titled compound as coloriess crystals. 
Melting point 148-150* C 
'H-NMR(90MHz. 00013)5: 

1.31(t,J=7Hz.3H). 2.16(d,J = 1.5Hz.3H), 2.39(s.3H). 3.08(q;j = 7Hz.2H), 3.80(s,3H). 7.08-7.32(m.4H). 7.50- 
7.69(m.1H). a60(br.s.1H). 



Example 10 
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10 



15 



20 



25 



131 

iriefahvlDr'^p«nQic acid 



CH9CH3CH3 OH 

'OCH3 




/CHa 



(a) Preparation of ethyl (E)-3-(3-nrwthoxy-4-methoxymethoxy-S-propyl-1-naphthyl)-2-methylpropenoat9 

CHaCHaCHi. OCKaOCHs 

'OCH, 



40 



45 



SO 



55 




^COaCaHs 

45 g of 60% sodium hydride was suspended In 650 ml of N.N-dimethylfomr»amlde and cooled to 10* C. 
355 g of triethyl 2-phosphonoproplonate was added to the solution to make a clear solution. A solution of 
270 g of 3-methoxy-4-methO)cymethoxy-5-propyM-naphthalenecarbaIdehyde in N.N-dimethylformamide 
(250 ml) was dropped In the solution and stin-ed at room temperature for 1 hour. The reaction mixture was 
poured Into brine and extracted with ethyl acetate. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated In vacuo. The residue was purified by silica gel column 
chromatography (8% ethyl acetate/hexane) to obtain 325.3 g of the titled compound as a paie yellow oil 
(containing a smaii amount of Z isomer). 
iH-NMR(90I^Hz, CDCl3)5: 

0 98(tJ = 7Hz,3H). 1 .38{t. J = 7Hz,3H), 1.44-1.92(m.2H). 1 .96(d.J = 1 .8Hz,3H). 3.12-3.38(m,2H). 3-58(s,3H). 
3.92(5.3H). 4.29(q.J = 7Hz,2H), 5.16(S,2H), 7.04.7.32(m.2H). 7,24(s.1H), 7,48-7.72(m,1 H). 8.04(br.s.1 H). 



(b) Preparation of (E)-3«(3-methoxy-4-methoxymethoxy-5-propyl-1-naphthyl)-2-methylpropenoic acid 



CH.CHaCHa OCHaOCH3 



2.2 g of ethyl (E)-3-(3-methoxy-4-methoxymethoxy-5-propyl-1-naphthyl)-2-methyipropenoate was dis- 
solved in 50 ml of ethanol, A sodium hydroxide aqueous solution (sodium hydroxide 1.4 gAwater 50 ml) was 
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added, followed by stirring at 60* C for 30 minutes. After cooling to room temperature, dilute hydrochloric 
acid was added to make the reaction mixture acidic, and extracted with ethyl acetate. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and concentrated in vacuo. The resultant 
crystals were filtered to obtain 1.9 g of the titled compound as pale yellow crystals. 
5 Melting point 1 28-1 29 * C 
•H-NMR(90f^Hz. CDCl3)5: 

0.98(U = 7Hz,3H). 1.44-1 .92(m.2H), 2.02(d.J = 1 .8H2.3H). 3.08-3,40(m.2H). 3.58(s,3H), 3.94<s.2H). 5.18(s.2H). 
7.04-7.36(m.3H), 7.48-7.72(m,1H). 8.00(br.s.1H), 8.22(br.s.1 H). 



(c) Preparation of (E)-3-(4'hydroxy'3-methoxy-5-propyl-1-naphthylh2'methyipropenolc add 



15 



20 




1.9 g of (E).3-(3-methoxy-4-methoxymethoxy-5-propyl-1-naphthyl)-2-methylpropenolc acid was dls- 
^® solved in 80 ml of acetone and 40 ml of water and 3 ml of concentrated hydrochloric acid was added, 
foliowed by stlning at 50* C for 2 hours. After cooling to room temperature the reaction mixture was poured 
into water, and the resultant crystals were filtered and washed with hexane. 1.5g of the titled compound was 
obtained as pale yellow crystals. 
Melting point: 1 70-1 72 'C 

iH-NMR(90MHz. DMSC>ds)5: ^ ^^^^ 

0.94(t.J = 7H2.3H), 1.66{m^H). 1 .94(br.s,3H). 2.98-3.50(m.2H). 3.90(5.3H). 7.02-7.78{m.4H), 8.00(br.s.1 H), 

9.14(br.s,lH), 12.45(br.s,lH). 



Example 11 



f 9: ) -3- ( 4^hv^rQ^v-3-me^ HnvY>5-DroPVl -1 -naphthyl ) 
methvlpgopenoic acid 



45 



50 




55 

(a) Preparation of ethyl (Z>-3-(3-methoxy-4-methoxymethoxy-S>propyl-1-naphthyl)>2-methylpropenoate 
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CH,CHaCH» OCHaOCHa 



5 




196.5 g of ethyl (E)-3-(3-methoxy-4-methoxymethoxy-5-propyl-1-naphthyl)-2-methylpropenoate was dis- 
solved in 2.6 liters of acetone and irradiated with light from a high pressure mercury lamp through a Pyrex 
filter for 2.5 hours. The reaction mixture was concentrated in vacuo and purified by silica gel column 
chromatography (3% ethyl acetate/hexane) to obtain 69.2 g of the titled conripound asa pale yellow oil. At 
the same time. 136.4 g of a mixture of the E and Z Isomers was recovered, 
'H-NMR(90MH2. CDCb)^:' 

0.74{t.J = 7H2.3H). 0.96(t.J = 7H2.3H), i.42-1.90(m.2H). 2.18(d.J = i:8Hz.3H). 3.10-3,38(m^H), 3.56(S,3H). 
3,82(q,J = 7H2,2H). 3.90(s.3H). 5.12(s,2H). 6.98-7.28(m,3H). 7.20{S,1 H). 7.50-7.72(m.l H). 



(b) Preparation of (Z)-3-(3'methoxy'4'methoxymethoxy-5-propyl-1-naphthyl)-2-methylpropenoic actd 



25 



30 




35 170 g of ethyl (Z)-3-(3-methoxy-4-methoxymethoxy-5-propyl-1-naphthyl)-2-methy!propenoate was dis- 
solved in 850 ml of ethanol and a potassium hydroxide aqueous solution (potassium hydroxide 60 g/water 
120 mIKwas added, followed by refluxing for 1 hour. After cooling to 10*C. 2.5N hydrochloric acid was 
added to" make it pH-S. followed by extraction with ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated In vacuo. The resultant crystals were filtered to 

40 obtain 151 g of the titled compound as yellow crystals. 
Melting point: 67-68' C 
iH-NMR(90MH2. CDCl3)5: 

0.96(t.JT7H2.3H). 1.40-1 .90(m.2H), 2.16(d.J = 1.8H2.3H). 3.08-3. 38(m.2H). 3.52(s.3H), 3.80(S.3H). 5.12{s.2H). 
7.0b-7.36(m,3H). 7.20(s.1 H). 7.40-7.68(m,1 H). 

45 

(c) Preparation of (Z)-3-(4-hydroxy-3-methoxy-5-propyl-1-naphthyi)-2-methylpropenoic acid 



50 



55 
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2.2 g of (Zh3-(3-methoxy-4-methoxym0thoxy-5-propyl-1-naphthyl)-2-methylpropenoic acid was dis- 
solved in 40 ml of acetone, to which 2.5 ml of concentrated hydrochloric acid was added under light- 
shielding conditions, followed by stirring in a stream of nitrogen at room temperature for 2 hours. The 
reaction mixture was poured into water, and the resultant crystals were filtered, washed with hexane and 
dried in vacuo to obtain 1.7 g of the titled compound as yellow crystals. 
Melting point: 170-172* C 

iH-NMR(90MH2. CDCl3)5: 

0.98(t.J = 7Hz.3H). 1 .42-1 .94(m,2H). 2.18(d.J = 1.8H2,3H). 3.08-3.34(m. 2H), 3.90(s,3H). 4.88(br.s,1 H). 8.98- 

7.30(m,4H). 7.62(dd.J = 1 .8Hz,7Hz,1 H). 



Examples 12-15 

The 3-methoxy-4-methoxymethoxy-5-propyl-1-naphthalenecarbaldehyde obtained in Reference 4 and 
suitable Witting reagents were reacted, followed by treatment in the same manner as in Examples 10 and 
11 to obtain compounds of Examples 12 to 15 indicated in Table 3. 



Table 3 



Example Intended Compounds 

No. Structural Formula- Appearance NMR Spectrum 
Name of Compound (90 MHz) 



Melting 
Point 



12 



yellow 
crystals 



187-189 



( E ) -3- ( 4-hydr oxy-3-methoxy- 
5-propyl-l-naphthyl ) - 
propenoic acid 



pale 
yellow 
crystals 



175-176 



13 



( E ) -2-ethyl-3- ( 4-hydr oxy- 
3-methoxy-5-pr opyl-l-naphthyl ) 
propenoic acid 



pale 
yellow 
crystals 



134-136 



14 



{ Z ) -2-ethyl-3- ( 4-hydroxy- 
3-me thoxy-5-propyl-l-naphthyl ) 
propenoic acid 



yellow 
crystals 



104-106 



15 



( Z ) -2-ben2yl-3- { 4- 
hydroxy-3-methoxy-5-propyl- 
l-naphthyl)propenoic acid 



76 
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part of Table 3 . . 


No. chemical formula 


NMR data (goMHz) 




0. 94 (t;'J«7H2. 3H) , 1. 36-1. 88 (n. 2H> , 
3J0-3.40(pi.2H). 3.95(s.3H), 
6. 49 (d, J=15H2. IH) . 6. 92 -7. 36 (ft 2H). 
7. 64M. 96 fa, 2H) , 8. 26 (d, J-15Hz. IH) . 
9.46(br.s,lH). 12. 27 (br. s. IK) 

(OUSO-d.) 


13 CH,CH,CH, OH 


0. 95 (t. J=7Hz. 3H) . 1. 07 (t, J=7H2. 3H). 
1. 53-1. 80 (m. 2H) . 2. 20-2. 50 fa. 2H). 
3. 13-^3. 36 fa, 2H). 3. 90(s.3H), 
7. 05-7. 32 fa, 2H). 7.53fa,lH). 7.93(s.lH), 
9.10 (srlH). 

(0HS0-d«) 


^ CH,CH,CH, OH 
14 11 

j^^Sj'Aj-'OCHa 

^CHjCH. 


0. 94(t. 3H) . 1. 16 (t. MHz, 3H). 

L4 -1.9(m.2H). 2. 3-2. Sfa. 2H). 

3.1 -3.4(in.2H). 3,82(s.3H), 6.98(in.lH). 

7.0-7.25fa.3H). 7.6OO11.IH), 8.85(s,lH). 

12.37<br.$,lH) 

(0HSO-d«} 


CH,CH,CH, OH 

T /CO,H 


; 0.98(t, 'J«7Hz,3H>. L 44— 1.92fa.2H). 
3. 04-3. 32 fa. 2H) . 3. 86 (s, 3H) . 3. 76 (s. 2H) 
6.32(br.s.lH). 7.00 — 7.36fa,8H); 
7. 46 (dd. J»3, 6H2, 7H2, IH) , 7. 82 (br. s. IH) 

(COCU) 



^® Example 16 



60 
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10 



76 



25 



30 



40 



45 



( Z ) -3- ( 4 -ace tox v-3-me thoxv-S-propvl-l-naphthvl 1 -2- 
methvlpropenoic acid 

CHaCHsCH, OCOCHa 

-OCH, 




/COaH 



(a) 



Preparation of (E)-3-(4-acetoxy-3-methoxy-5-propyl-1-naphthyl)-2-m9thylpropenoic acid 



» CHsCHaCHa OCOCH3 

-OCH3 




/CH, 

CH=C. 

^COaH 

71 g of (E)-3-(4-hydroxy-3-methoxy-5-propyl-i-naphthyl>-2-methylpropenoic acid was d'sso'^^d in 20 
ml of pyridine L 2 ml of acetic anhydride was added, followed by stirring at '^'^.^^'^P^-^J'^^^'SS; 
The reaction mixture was concentrated in vacuo and the resultant crystals were filtered and washed with 
ethyl acetate to obtain 7.5 g of the titled compound as coioriess crystals. 
Melting point 207-208 ' C 

'H-NMR(90MHz.CDCU-DMS<>ds)5: „«HO«/™om •»Q'*/eiH\ t 12-7 38- 

1.04(t.J=7Hz.3H), 1.60-1 .90(m.2H). 1 .97(d J = 2Hz.3H). 2.43(s.3H). 2S1-3.16{m.2H). 3.93(s.3H). 7.12-7.38- 

(m.3H), 7.72(m.1H). 8.11(m.1H). 



(b) 



Preparation of g>3-(4-acetoxy-3-methoxy-5-propv M-naphthyl)-2-methylpropenolc acid 

CHsCHaCH, OCOCH3 

'OCH3 




/C03H 

so CH=C. 



CH: 



74 a of (E)-3-(4-acetoxy-3.methoxy-5-propyl-1-naphthyl)-2.methylpropenoic acid wm dissolved in 1.3 
ss liters of ac^tone.tid irradiSid with light from a high pressure mercury '«^P,'^~"9^,\'^Xi ^, 

temperature for 3 hours. The reaction mixture was concentrated in vacuo and ^''^^ ^J^^^^^"^"" 
SIromatography (3% methanol/chloroform) to obtain 2.7 g of the titled compound as coioriess crystals. 
Melting point: 164-165*0 
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^H-NMR(90MHz. CDCl3)5: ^ ^ 

1.01(t.J=7Hz,3H). 1.44-1.92(m.2H). 2.16(d.J« 1.8Hz.3H). 2.38(S.3H). 2.80-3.1 2(m^H). 3.79(s.3H), 6.37- 
(br.s.1H). 7.01-7.32(m.4H). 7.44-7.70(m,1H). 

5 

Example 17 

( E ^ -3- ( 4"hydrQxv-5-isoDropvl -3-me thoxvl-naphthyl ) -2- 
methvlpropenolc acid 



15 



20 



25 



CHav. 

/CH OH 

T /CHa 
CH=C. 

^.COaH 



The 5-isopropyl-3.methoxy-4-methoxymethoxy-1-naphthalenecarbaldehyde obtained in Reference 12 and 
Methyl 2-phosphonopropionate were reacted in the same manner as Jn Example 1 to obtain the titled 
compound as yellow crystals. 
^ Melting point 198-200* C 

'iWjJelyHl^^^ 3.97(s.3H). 4.38-4.77{m.1H). 6.52(br.8.1 H). 7.1 1(8.1 H). 7^7.48- 

(m^tH). 7.63(dd,J=2.0Hz,7JHz,1H). 8.11(8,1H). 

35 Example 18 

( 7. ) -3- f 4-hvarQxv-5-isnnroovl-3 -methoxv-l-naphthYl ) -2- 

40 ■ .: 

methvlP* '«pg'7Qic acid 

■^"'>H OH 



45 




QCHs 
•/COsH 

55 crystals. 

Melting point 195-196*0 

l"35(SSSz%Hr^^^^^^^^ 3.81(s.3H). 4.37w».70(m.1H). 6.4e(br.8.1 H). 7.10.7.40(m.4H). 7.56- 
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<dd.J = 2.0Hz.7.7H2,1H). 



Example 19-25 

The aldehydes obtained In References 14, 15. 13. 9, 12 and 5 and trlethyl phosphonoacetate were, 
respectively, reacted in the same manner as In Example 1 to obtain compounds of Examples 19 to 25 
indicated in Table 4. 



Table 4 

Example Intended Compounds 

No, Structural Formula • Appearance NMR .Spectrum Melting 
Name of Compound (90 MHz) ^^^^^ 



19 yellow 194 to 

crystals 196 

( E ) -3- ( 4-hydr oxy- 
3-methy 1-1-naphthyl ) - 
propenoic acid 

20 yellow over 200 

crystals ( decom- 

{E)-3-(3-chloro-5-ethyl-4- posed) 
hyd'roxy-l-naphthyl ) - 
propenoic acid 

21 pale yellow 178-180 

crystals 

(E)-( 4-hydr oxy-3-methoxy- 
1-naphthyl) propenoic acid 

23 yellow . 194-195 

crystals 

( E) -3- ( 4-hydroxy- 
3-methoxy-5-methyl-l- 
naphthyl)propenoic acid 

24 yellow 188-189 

crystals 

( E) -3- ( 4-hydroxy-5-isopropyl- 
3-methoxy-l-naphthyl)propenoic acid 

25 yellow 179-180 

crystals 

(E)-3-(3-ethoxy- 
5-ethyl-4-hydroxy-l- 

naphthyl) propenoic acid 
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part of Table 4 



No « chemical formula 


NMR data (SOKHx) 


i» r 1 
OCT' 

T- /H 


L4Q(s.3H). 6.42(d.J-lT.5Hx.lH>. 

(OtfSO-d.) 


CH,CH, 08 

" cry" 


L28(l.J-7Hi.3H). 3.3Uq. i-W*. 2H). 
5. «(d. J-15B«. IH). T, U -7. 56(i>. 2H). 

* t6 a nn/* 9m tit /A la 1 (tit IH) 

lO.U(br.s,lH). I2.42(br.s.lll) 

(OHSO-d.) 


21 f • 

T 
CH-CC 


3. 98 (s. 310 . 6. 43 (d. J»1S. 4H2. IH). 

7.2fiM.S0(n.2H). 7.64(SilR). 

7. 9(h-8. 22 te. 2H) , 8. 42 \dL J'la. 4ni, va 

<COsO0) 


COiB 


190U.3fO. 4. U(8,3H}. 

8. 35 (d. >i5. 4HI, W. 8, 85 97 On. 48). 

126<d.MS.4IU. IH) 

(400HHS. raSO-d.) 




2. 86(«.3H>. 3. 93 (>. 3H). 6. 48 (d. J-l6Hx. IH), 
7. 02—7, 30 ((». 2H) . 7. 68-7, 92 <^ 2H) . 
L23(d.>l6Hs.lfO, 9.30(s.lK). 
12. a (br. 8. 18) 

(DHSO-d.) 




L36(d.M-8.7Hx.6H). 4.flO(s.3H). 

L 40-4. SOte. IR). 6. ZZifi* >1S. 48<. 110. 

7. 2W7, 43 0^3H). 7.49(8.18). 

7. 91 (dd. J«2. OHz, 7, 7K]. 18). 

t44(d.>114Hz,18) 

(COCl,) 




L32(t.J-7Hi.3IO. L50(1.>7Hj.3H). 
3. 32 (q. J-tHi. 2H), 4. 22^ WKi. 210. 
t34<d.J-15.4Hi.lH). 7.12 --7.40C^2H). 
7. 48 (MM). 7.90(dd.>2.6Hx,7.7H«.ll0. 
8.SD(d.M14Rs. IH) 

(COCl«*GD.OO) 
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20 



26 



30 



35 



Example 26 

(E)-3-(5-ethvl-4-hvdroxv-3"inethox vl-naDhthvl)-2-butenoic 
acid 

CH3CH2 OH 

(a) Preparation of ethyl (E) and (Z) -3-(S-ethyl-3-methoxy4-m9thoxymetho xy-1-naphthyl)-2-butenoate 

CHoCH, OCHaOCHa ' CH,CH, OCH,OCH, 

and' OU''"'- 
CH,-C=C( CHa-C=C^ 

^COa. HaCH, H 



45 




420 mg of 60% sodium hydrtde was suspended in 10 ml of N.N-dlmethylformamide. to which 3.9 g of 
triethyl phosphonoacetate was added at room temperature. After stining for 15 minutes, a solution of 1.0 g 
of 5'4thyl-3 -methoxy-4'-methoxymethoxy-l'-acetonaphthone in N.N-dimethyKormamid© (5 ml) was added. 
The reaction mixture was stirred at 90* C for 3 hours. After cooling to room temperature, ice cooled water 
10 was added, followed by extraction with ethyl acetate. The organic layer was washed with water, dned with 
anhydrous magnesium sulfate and evaporated. The resultant residue was purified by silica gel colurnn 
chromatography (5% ethyl acetatefliexane) to obtain 470 mg of the E isomer as colorless crystals and 290 
mg of the Z isomer as a yellow oil. 



(E product) 



Melting point 80-81 * C 

so r30(rr=?H^!S)^S9£^ 3.36(q,J = 7H2.2H). 3.56(s.3H). 3.93(8.3H). 4.21(q.J = 7H2.2H). 5.15- 

(S.2H). 5.94(d.J = 1.8Hz.lH). 7.04(s.1H). 7.08-7.28(m.2H). 7.44-7.68(m.1 H). 

(Z product) 

i,''7Tr=7T3H)!'S 

3.89(s.3H). 5.12(s.2H). 6.11{d,J = 1.8H2.1H). 6.90(s.1H). 7.00-7.28(m.2H). 7.37-7.54{m.1H). 



82 



EP 0 376 288 A1 

(b) (E)-3-(5-ethyl'3'methoxy-4-methoxymethoxy-1-naphthyl)-2-butenoic acid 

CHoCH. qCH^OCHa 
'OCH3 



TO 



25 



30 



40 




470 mg of ethyl (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-2-butenoate was dissolved in 5 
" ml of ethanol and 5 ml of tetrahydrofuran, to which 350 mg of potassium hydroxide and 2 ml of water were 
added followed by refluxing for 1 hour. The reaction mixture was neutralized with IN hydrochloric aad and 
extracted with ethyl acetate. The organic layer was washed with water, dried over anhydrous magnesium 
sulfate, and evaporated to obtain 280 mg of the titled compound as pale yellow crystals. 
^ Melting point 114-115*0 

^^^^J^HSH)!^Sr.s.3»). 3.37(q.J = .7H2.2H). 3.59(s.3H). 3.96{S.3H). 5.17(8.2H). 6.00(m.1H). 7.05- 
(S.1H). 7.l6-7.36(m.2H). 7.48.7.72(m.1H). 



(c) Preparation of (E)-3-(5-ethyl-4-hydroxy-3-methoxy-l-naphthyl)-2-butenoic acid 

CHsCHa OH 

OCHa 




280 mg of (E)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthylV2*utenolc acid was dissolved in 8 
ml of acetone, to which 1 ml of concentrated hydrochloric acid was added at room temperature. Afte 
Smng for 1 hour. 30 ml of water was added, followed by extraction with f^y^^-J^^^^^ 
was washed with water, dried over magnesium sulfate, and evaporated to obtain 177 mg of the titled 
compound as pale yellow crystals. 
Melting point 148-150*0 

viJuiS^^^^^^^^ 3.34(q.J -7HZ.2H). 3.98(s.3H). 6.00(br.s.1 H). 6.40(br.s.1 H). 6.98-7.34<m.3H). 

7.42-7.70(m.1H). 



50 Example 27 



55 
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( Z ) -3- ( 5"ethvl-4"hvdroxv-3-methoxv-l-naDhthvl 1 -'2-butenoic 
acid 



CHaCH, OH 



w 




OCH; 



CH,-C=C 



COaK 



75 



(a) Preparation of (Z)-3-(5-9thyl-3-fnethoxy-4-m9thoxymethoxy1-naphthyl)-2-but9noic acid 



20 



25 



CH3CH. gCH^OCHa 

'QCHa 




CH3-C=C 



CO2H 



In the same manner as in Example 1(b). 180 mg of the titled compound was obtained, as pale yellow 
crystals, from 290 mg of the ethyl (Z>-3-(5-ethyl-3-methoxy-4-melhoxymethoxy-1-naphthyl)-2-butenoate. 
Melting point: 116-117* C 
iH-NMR(90MHz. CDCb)^: 

1.28(U = 7H2.3H). 2^0(d,J = 1.5Hz.3H). 3.10-3.56(m.2H). 3.44(s,3H). 3.84(s,3H). 5.12(s.2H). 6.02- 
(d.J = 1 .5HZ.1 H), 6.84(s.1 H), 7.00-7.44(m.3H). 

35 

(b) Preparation of (2>-3-(5-ethyl-4-hydroxy-3-methoxy-1-naphthyl)-2-butenoic acid 



40 



45 



60 



CH3CH2 OH 




OCH: 



CH3-C=C 



CO3H 
H 



In the same manner as in Example 1(c). 125 mg of the titled compound was obtained, as pale yellow 
crystals, from 180 mg of (2)-3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-2-butenoic acid. 
Melting point 185-188* C 
'H-NIWIR(90MH2, CDCl3-DMS0-ds)«: 
55 1.33(t.J = 7Hz.3H). 2.21(d,J = 1.8H2.3H). 3.31(q.J»7Hz,2H). 3.93{s.3H). e.13(m.1H). 6.44(br.s,1 H). 6.93(S.1H), 
7.04-7.57(m.3H). 
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Example 28 



( E ) -3" ( 5-e thvl-4-hvdroxv-3"methoxv-l-na Dhthvl ) -2- 
heptenolc acid 

CH3CH. OH 

^0CH3 




10 



The 5'-ethyl-3'-methoxy-4'-methoxymethoxy-l'-valeronaphthone obtained In Reference 7 was reacted in 
the same manner as In Example 26 to obtain the titled compound as pale yellow crystals. 
Melting point 139-140 *0 
^H-NMR(90l\/lHz, CDCl3)5: 

0.68-0.9e(m.3H). 1.12-1.56(m.6H), 2.88-3.20(m.2H), 3.32(q.J 7Hz,2H). 3.96(s.3H). 5.88(s.1H). 6.36(br.s,1 H), 
6.96(s.1H), 7.04-7.30(m.2H). 7.40-7.84(m,1H). 

25 

Example 29 

30 

fE^-3-{3"isQPropvl-4-hvdroxv-5-m ethvl-l-naphthvl)- 
propenoic acid 

CH, OH 

CH^ . 
^CO»H 

46 

a) Preparation of ethyl (E)-3-(4-acetoxy-3-lsopropyl-5-fnethyl-1-naphthy<)propenoate 

CHs OCOCH3 

w I I /CHa 

-CH V 

COsCaHs 
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0 5 g of 4-acetoxy-3-isopropyl-5-methyl-l-naphthal8necarbald8hyde and 1 1 g of (carbethoxymethylene)- 
triphenylphosphorane were dissolved In 50 ml of tetrahydrofuran and refluxed for 1 hour. The reaction 
mixture was cooled to room temperature and concetrated in vacuo. The resultant residue was purified by 
silica gel column chromatography (10% ethyl acetate/hexane) to obtain 0.5 g of the titled compound as pale 
5 yellow crystals. 

Melting point 122-123* C 
*H-NMR(90MHz, CDCl3)6: 

1.29(d.J = 7H2,6H). 1.37(t.J = 7Hz.3H). 2.49{s.6H). 3.14(m.lH). 4.27(q.J =7H2.2H). 6.45(d.J = 16Hz,1H), 7.58- 
(S.1 H).' 6.94-8.04(m.3H), 8.19(d,J = 16Hz.1 H). 



(b) (E)'3-(3HSOpropyl-4-hydroxy-5-methy I- 1 -naphthy l)propenolc acid 




^ 0 5 g of ethyl (E)-3-{4.acetoxy-3-isopropyl-5-methyl-1.naphthyl)propenoate was dissolved in 50 ml of 
ethanol. to which a potassium hydroxide aqueous solution (potassium hydroxide 1.6 g/water 1 0 ml) was 
added followed by refluxing for 30 minutes. The solution was cooled to 0 C and water was added. Dilute 
hydrochloric acid was added to make the aqueous phase acidic and extracted with ethyl acetate. The 
organic phase was washed with brine, dried with anhydrous magnesium sulfate, and concentrated In vacuo. 

^ The residue was purified by silica gel column chromatography (40% ethyl acetate/hexane) and the resurtant 
crystals were recrystallized from a mixed solvent of isopropyl ether and ethyl acetate (1:1) and washed with 
Isopropyl ether and hexane (3:7) to obtain 0.19 g of the titled compound as yellow needle. 
Melting point 171-174* C 

^H-NMR(90MH2. DMSO-d6)6: -,c«oi«; 
1.27(d.J = 7Hz.6H). 2.50(s,3H). 3.55(m.1H), 6.49(d,J = 16Hz,1H). 7.23-7.51 (m.lH), 7.77(s.1H). 7.87-8.15- 

(m,2H), 8.31 (d.J = 1 6H2.I H). 9.50{br.s.1 H). 



Example 30 

40 



propenoate 



50 




CHaCHa OH 

OCH3 

PH-C 

^COaCHaCH, 

55 

To a solution of 1.3 g of ethyl (E)-3K5-©ttiyl-3-methoxy-4-methoxymethoxy-l-naphthyl)propenoate In 
ethanol (10 ml) was added 1 ml of concentrated hydrochloric add and stinred at room temperature for 2 
hours water was added to the reaction mixture and extracted with ethyl acetate. The organic layer was 
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20 




washed with water and brine and dried over anhydrous magnesium sulfate. After evaporation, hexane was 
added for crystallization to obtain 0.76 g of the titled compound as pale yellow crystals. 
Melting point: 75-76' C 
iH-NMH(90MMz. CDCI3): 

s 1.31(U=7H2.3H). 1.37(t,J = 7Hz.3H). 3.33(q.J = 7H2.2H). 4.00(s.3H), 4.27{q.J = 7Hz.2H). 6.35(d,J = 1 SHz.l H). 
6.60(s.1H). 7.09-7.36(m,2H). 7.47(s,1H). 7.91(dd,J»2Hz.8Hz.1H), 8.44(d.J = 15Hz.1H). 

Example 31 

Ethvl f E ) -3- f 4-hvdrox v-3-me thv l-l-naphthYl 1 -propenoate 

,6 . OH 

'CH3 
rH«c 

'^COaCHaCHa 

2S In the same manner as in Example 30. the titled compound was obtained, as reddish orange crystals, 
from ethyl (E)-3-(4-methoxymethoxy-3-methyl-1-naphthyl)-propenoate. 
Melting point 122-124* C 

'l"36(u"inte|S)!^S(s.3H). 4.27(q.J = 7H2.2H). 6.41 (d,J = 1 SHz.l H). 7.19-7.e7(m.2H). 7.60(8.1 H). 7.87- 
30 8.30(m.2H).8.44(d.J»1SHz.1H), 

Example 32 

36 

( E 1 "1- r 3- ( 5-e thvl-4 -hvdroxv-3--ine thox v-l-na phthvl ) -l-oxo- 
2-propenvl Ipjper idine 
^ CHaCH2 QH 

OCHa - 




50 

(aWEV1-[3-<5'ethyl-3-methoxy>4-methoxymethoxy'1-naphthyl)-1-oxo-2-propenynpiperidine 



55 
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CHaCHa gCHaOCH, 
-QCHa 




CH=C. 

^COS 



0 15 g of 60% sodium hydride was suspended in 20 ml of N,N-dimethylformamide. to which 1.15 g of 
N-(diethoxyphosphoryl)acetylpiperidine was gradually added at room temperature. After ftunng for 10 
minutes, a solution of 800 mg of 5^thyl-3-methoxy-4^ethoxymethoxy-1-naphthalenecarbaldehyde in N.N- 
»5 dimethylformamide (10 ml) was gradually added. After stirring for 20 minutes, water was added. fo"o^ed bv 
extraction with ethyl acetate. The combined extracts were washed with water and *ied over anhyjous 
magnesium sulfate. After removal of the solvent, the resultant residue was purified by silica gel wlumn 
chromatography (30% ethyl acetatertiexane) to obtain 1.1 g of the titled compound as pale yellow crystals. 
Melting point 85-88* C 

'^^^Hl'^A.mrr^m. 3.34(q.J = 7H2.2H). 3.5e(8.3H). 3.4«.80(m.4H). 3.98(s.3H). 5.16(s.2H). 
6.76(d.J = 15.4Hz.1H).7.16-7.32(m.2H). 7.38(S.1H). 7.80-8.00(m.1 H). 8.32(d,J = 15.4H2.1H). 

2S (b)(E)-1-{3-(5-^hyl-4-hydroxy-3-methoxy1-naphthyl)-1-oxo-2-propenyl]plperidlne 




40 



45 



860 mg of (E)-H3-(5-ethyl-3-methoxy-4-methoxymethoxy-1-naphthyl)-1-oxo-2-properTyl]pi^^^^ 
dissolved in 50 ml of acetone, to which 1 ml of concentrated hydrochloric acid was gradually added ^room 
tenroeratojre After stirring at room temperature for 5 hours, the reaction mixture was slowly poured Into 
vJaT^ reslSnt cryi were collet by filtration, washed with water and dried to obtain 760 mg of 
the titled compound as yellow crystals. 
Melting point: 176-179" C 

;S'^rS;rS-1.80(m.6^ 3.32(cJ=7Hzm 3.44-3.78(m.4H, ^00(s.3H,. 6.52^.1 H). 6.72- 
(d!j = 15.4Hz.1H). 7.08-7.28(m.2H). 7.36(s.1H). 7.88(dd.J=2.6H2.7.7Hz,lH). 8.32(dJ-15.4Hz.1H). 



90 

Example 33 and 34 



5-ethyl-3-methoxy.4-methoxymethoxy-1-naphthalen8-carbald8hyde was reacted with a suitable Wittig 
agent The product was treated in the same way as shown in Example 1. 



55 

Example 36 to 41 
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The aldehyde obtained in Reference Examples 23. 24, 22, 12. 16 and 5 and ethyl diethyl- 
phosphonoacetate were treated in the same way as shown in Example 1. 
Table 5 shows the results of Examples 33. 34 and 36 to 41. 



6 

Example 35 



70 



75 



(E)-2-cyclopentyl-3-('»-hydroxy-3-niethoxy-5-n>ethyl-l.- 
naphthyDpropenic acid 
CHa OH 




«> CH=C^ 

When 3-methoxy-4.methoxymethoxy-5^ethyl-l-naphthalene carbaldehyde obtained in Re*e™nce Ex- 
25 ample 9 and triethyl 2-phosphono cyclopentyl acetate were processed in the sanne procedures as those m 
Example 1. the above-captioned compound was obtained as yellow crystals. 
om.p.:173-175*C 

,i.^r,s"«-™?ssr2w^3H,. ,m>^>. .^r^^.^^. 7^...h, «.»<...«,, ,..4,. 

30 (br.s.1H) 



36 



40 



46 



SO 



55 
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45 



50 



55 



90 
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10 



IS 



20 



25 



30 



35 



40 




45' 

Claims 

1. A naphthalene derivative having the formula and a phamiacotogically acceptable salt thereof: 
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C = C-COR' 
i I 
R' R* 

[wherein R' represents a hydrogen atom, a lower alkyi group or an acyl group; 

independently represent a hydrogen atom, a lower alkyI group, a lower alkoxy group. ^ halogen atom, 
acycloalkyi group, a cycloalkylalkyi group, a hydroxy! group, an aryl group which may be substituted, 
arvlalkyi group whose aryl group may be substituted, a heteroaryl group, or a heteroarylalkyi group; 
?P and fj^ the same or different and represent a hydrogen atom, a tower alkyI group, a lower alkenyl 
aroup an aryl group which may have a substituent. an arylalkyi group whose aryl group may be 
SZkitTd. an aSrIallwnyl group whose aryl group may be substituted, a cycloalky. group, an ^koxyalky 
group, a h^ter^Iyl group, a heteroarylalkyi group, a carboxy group, a carboxyalkyl group, an aminoalkyi 

rrep?:in7sTgroup the formula. -0R^ (wherein represents a hydrogen atom or a lower alkyl 
group), or a group of the formula, 

-N - R*. 
I 

(wherein R« and R» are the same or different and represent a hydrogen atom or a lower alkyl group, or R" 
2d S iZ. along with the nHrogen atom bonded with R« and R', a ring which may contain an oxygen 

S'Tnliependently represents a hydrogen atom, a halogen atom, a lower alkyl group, a tower alkoxy group, a 
hydroxyi group, an amino group, an arylalkyi group, or an aryl group; and 
m is 0 or an Inteaer of from 1 to 2, and n is 0 or an integer of from 1 to 4.] 

i^^na^Z^ derivative and the sait as claimed in Claim t. in which n is 1 and R6 is a lower alkyl 

attached to the 5-positlon of the naphthalene ring. ^ . ^, . , .„ ^.^u m i« i and R2 is a lower 

3. The naphthalene derivative and the salt as claimed m Claim 1. in which m is l and R2 is a lower 
alkoxy attached to the 3-posilion of the naphthalene ring. 

4. -me naphthalene derivative and the salt as claimed in Claim 1. in wh^ch n '« ^' "® Jf ^J^J^'^ 
attad^ed to the S-position of the naphthalene ring, m is 1 and R2 is a lower alkoxy attached to the 3i»8it.on 

*5. re'Chl'aSS derivative and the salt as claimed in Claim 1. in which R3 is hydrogen and R4 is a 

'"^ rISS' naphthalene derivative and the salt as claimed in Claim 1. in which n is l;^^ is a l^^aJM 
attached to tSs^aosition of the naphthalene ring, m is 1 and R2 is a tower alkoxy attached to the a^osition 

^ %^ rSXa^- d^arrJsTariTd^J^L . m which n is 1. R6 is ethyl attached to 

rrrap™dTritre':?d the s^t as Claimed in Cairn 1. in which n is 1 R6 'se«.yl attached to 
the S^^tio^^of the naphthalene ring, m is 1 and R2 is methoxy attached to the 3-pos.tion of the 

"TCnip"Shalene derivative and «,e salt as claimed in Claim 1. in which n is 1 "ej^ ^^S^^jj^*^ 
the S-posHion of the naphthalene ring, m is 1 and R2 is methoxy attached to the 3-posltton of the 
naphthalene ring. R3 is hydrogen and R4 is a lower alkyl. hvdroaen a lower 

10. The naphthatene derivathre and the salt as claimed in Claim 1. tn which Ri is hydrogen, a lower 

The^ihthalene derivative and tiie salt as claimed in Claim 1 , in which RI is an acyl. 
12. 51^ nSSialene derivative and the salt as claimed In Claim 1, in which n Is 1. R6 Is a tower alkyl 
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attached to the S-position of the naphthalene ring, tn is 1. R2 is a lower alkoxy attached to the 3-position of 
the naphthalene ring, R3 is hydrogen, R4 Is a lower alkyi and R1 Is hydrogen. 

.13 The naphthalene derivative and the salt as claimed in Claim 1. in which n Is 1. RB .s a lower alky 
attached to the 5-position of the naphthalene ring, m is 1. R2 is a lower alkoxy attached to the 3-position of 
the naphthalene ring. R3 is hydrogen, R4 is a lower alkyI and R1 is an acyl. . . 

the '^']^;^« derivatlve.and the salt as claimed in Claim 1. in which n is 1. R6 .s a lower alky 

attached to the 5-position of the naphthalene ring, m is 1. R2 is a lower alkoxy attached to the 3-posit.on of 
the naphthalene ring, R3 is hydrogen. R4 is a lower alkyi and R1 Is acetyl. ^ . . 

l^ The naphthalene derivative and the salt as claimed in Claim 1. which naphthalene der.vat.ve Is (E)- 
3.(5-ethyl-4-hydroxy-3-methoxy-1-naphthyl)-2-methylpropenoic acid or <Z).3-(5-ethy|.4-hydroxy-3-methoxy- 

l-naDhthvl)-2-methylpropenoic acid. . ^ . ^ . ■ 

Te The naphthalene derivative and the salt as claimed in Claim 1. which naphthalene derivative .s 
3-(4-acetoxy-5-elhyl-3-methoxy-1-naphthyl)-2-methylpropenote add or (Z)-3-(4.acetoxy.5^thyl-3-methoxy-1- 

''''Ti^:7X^::fer^aL and the salt as claimed In Claim 1. in which the naphthalene ring has 

°'^rrp^eS£."^^X'Z^ses a ther^eu«ca..y effectjve amount of the n^h- 
thalen^ derivative defined in Claim 1 or a pham,ac6togically acceptable salt thereof and a pharmacologically 

^"^g^'^he'^m^iositlon as claimed in Claim 18.' vvhlch Is to treat a disease for which an Inhibitory action on 
the pjKluc^on of ^l;^J^^^^^^^ ,„ , making of a medicament for treaHng a 

disease for which an inhibHory action on the production of IL-1 is effective. ^. 

21. The u§e as claimed in claim 20. in which the disease is an autoimmune disease.- 

S The use as claimed in claim 20, in which the disease is chronic articular rheumatism, systematic 
lupufenrlhromatodes. systematic sclerodem.. Bechefs disease, periarteritis nodosa, ulcerative colitis, 

^ disease is an intracabte disease based on the morbid 

"^T'tS'TS" c.^r?raalm 20. in which the disease is arthritis deformans, gout, atherosclerosis, 
psoriasis, atopic dermabtis. lung diseses accompanied by granuloma or an encephalites. 

2S. A naphthalene derivative of the following fomiula. or its pharmaceutically acceptable salts. 




fwherein R' represents a hydrogen atom, a lower alkyI group or an acyl group: 

J^i^CndSrrepresente a 'hydrogen atom, a lower alkyI group, a lower «''<°';! ^^f^.^^^^^^^^ 
S^ctoallon group, a cycloalkylalkyi group, a hydroxyl group, an aryl group which may be substituted, an 
SyYgrSup whos^aryl group may be substituted, a heteroaryl group, or a heteroarylalkyi group: 
^1io,l!^^a^ySogen atom a lower alkyi group, a lower alkenyl group, an aryl group which may have a 
subXenHn aJ^iaS group whose aryl group may be substituted, an 

may be substituted, a cycloalkyi group, an alkoxyaikyi group, a heteroaryl group, a heteroarylalkyi group, a 

carboxvl qroup. a carboxyalkyi group, an aminoalkyi group, or a cyano group; 

??SpStiy representJa hydrogen atom, a halogen atom, a lower alkyI group, a lower alkoxy group^a 
hydroxyl group, an amino group, an arylalkyi group, or an aryl group; and 
m is 0 or an Integer of from 1 to 2. and n Is 0 or an integer of from 1 to 4.] 

Claims for the following Contracting States: GR, ES 
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1. A process for preparing a naphthalene derivative having the formula and a pharmacologically 
acceptable salt thereof: 



10 



16 



20 



25 



30 




C = C-COR' 

I I 

R' R* 

fwherein R' represents a hydrogen atom, a lower alkyi group or an acyl group; 
£trpenden«y represent a 'hydrogen atom, a lower alicyl g«,up. a lower ^'^^ 9'<^P- ^^"^^^^^^^ 
cvcoXl group, a cycloalkylalkyi group, a hydroxy! group, an aryl group which may be subsbtuted. an 
SXl ir^^Shose aryl gVoup may be substituted, a heteroaryl group, or a heteroarylallcyl group: 
?P in? R^^e the sami or different and represent a hydrogen atom, a lower alkyI group, a Jower^kenirt 
oroT^ «. wyl group which may have a substituent. an arylalkyi group whose aryl group may be 
^ an/livl group whose aryl group may be substituted, a cycloalkyi group, an alkoxya ky 
^^^eZSl^lTS:^^^!!!!^ group' a <iboxyl group, a carboxyalky. group, an aminoalky. 

rrepr^senra^gmjof the fom,ula. -OR', (wherein R' reprBsents a hydrogen atom or a lower alkyI 
group), or a group of the formula, 

-N - R", 
I 



(wherein R« and R» are the same or different and represent a hydrogen atom or a lower alkyI group, or 
S cS, iT™ atong wih the nitrogen atom bonded with R« and R'. a ring which may conta.n an oxygen 

« ySependently represents a hydrogen atom, a halogen atom, a lower alkyi group, a lower alkoxy group, a 

rr;r:TrgercJ3Tto%^d^^ IZZ"^^^^ - where, a compound of *e 
InJj^cZu^ls ca^ to the Wittig reaction with the phosphoric acid ester of the general fomnuae 
? , fv) o7c^ KreTn^ id R. res'pec«vely represent a lower alky, group]. ^'^^^^^^^ 
40 Smpound of the fom^ula <l). which is optionally converted to a P^^^^^l^^^.^^^^ of 
2. The process according to claim 1 . wherein n is 1 and R6 Is a lower alkyI attached to the 5-posrtton of 

rretrS^"i'according to claim 1. wherein m is 1 and R2 is a lower ^kyi attached to the 3-posi«on 

^ °' Te'S^^tSording to cNm 1. wherein n is 1. R6 is a lower ^ky. attached ^ «^ ^ 
naphthaiene ring, m is 1 and R2 is a lower alkoxy attached to the S^sition of the naphthalene ring, 
naphtnme e g. r3 ,3 ^.y^rogen and R4 is a tower alky . 

s The aSordIng to claim 1. wherein n is 1. R6 is a lower alkyl attached to the S^siton of the 

nap^ttJJ^e'lTm S R2 is a lower alkoxy attached to the 3-positlon of the naphthalene nng. R3 .s 

" ''^T^e^pm^'iral^^i^o claim 1. wherein n is 1. R6 Is ethyl attached to the S^sition of the 
"TtrprSss according to claim 1. wherein n is 1. RB is e^f^f-^lln^e'rinT'"" 

. -rrrcesT^^d^^^i^rmTrr^r^ 

naphWalene ring, m is 1 and R2 is methoxy attached to the 3^)os.t.on of the naphthalene ring. R3 is 

hvdroqen and R4 is a lower alkyl. . «^„i 

To The process according to claim 1 . wherein R1 is hydrogen, a lower alkyl or an acyl. 
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11. The process according to claim 1. wherein R1 Is an acyl. 

12. The process according to claim 1, wherein n Is 1, R6 Is a lower alky! attached to the 5-position of 
the naphthalene ring, m is 1. R2 is a lower alkoxy attached to the 3-positlon of the naphthalene ring, R3 Is 
hydrogen, R4 is a lower alkyI and R1 is hydrogen. 

13. The process according to claim 1, wherein n is 1. R6 Is a lower alky I attached to the 5-position of 
the naphthalene ring, m Is 1. R2 Is a lower alkoxy attached to the 3-positlon of the naphthalene ring, R3 Is 
hydrogen. R4 is a lower alkyl and R1 is an acyl. 

14 The process according to claim 1. wherein n is 1. R6 Is a lower alkyl attached to the 5-position of 
the naphthalene ring, m is 1. R2 is a lower alkoxy attached to the 3-position of the naphthalene ring. R3 is 
hydrogen, R4 is a lower alkyl and R1 is acetyl. . . ^ ^ o 

15 The process according to claim 1, wherein the naphthalene derivative is (E)-3-(5-ethyl-4-hydroxy-3- 
methoxy-1-naphthyl)-2.methylpropenolx acid or (Z).3-(5-ethyl-4-hydroxy-3-methoxy.1-naphthyl>-2-methyl- 

propenoic acid. . ^ ^ e *u i o 

16 The process according to claim 1, wherein the naphthalene derivative is (E)-3-(4-acetoxy-5-ethyl-3- 
methoxy-1-naphthylh2-methylpropenoic acid or (Z)-3-(4.acetoxy-5-ethyl-3.methoxy-1-naphthyl)-2.meth 

propenoic acid. . „ . * *l. 

17. The process according to claim 1. wherein the naphthalene ring has one or more lower alkyl at the 

5-, 7- and 8-positions. ^. * * * « ^ 

18. Use of a naphthalene derivative defined in claim 1 for the making of a medicament for treating a 
disease for which an inhibitory action on the production of IL-1 Is effective. 

19 The use as claimed in claim 18. in which the disease is an autoimmune disease. 

20 The use as claimed in claim 18. in which the. disease is chronic articular rheumatism, systematic 
lupus erythromatodes. systematic scleroderm, Bechefs disease, periarteritis nodosa, ulcerative colitis, 
chronic active hepatitis or glomemionephrltis. ^^^^^^m 

21. The use as claimed In ciaim 18. In which tiie disease is an Intractable disease based on the morbid 
states of inflammatory symptoms. < . ^ ^ . : 

22. The use as claimed In claim 18. in which the disease Is artfiritis deformans, gout, atiierosclerosis, 
psoriasis, atopic dermatitis, lung diseases accompanied by granuloma or an encephalites. 

23. A process for tiie preparation of a naphtinalene ^ierivative of tiie following formula, or Its pharmaceu- 
tically acceptat)le salts 




[wherein R^ represents a hydrogen atom, a lower alkyl group or an acyl group; 

R2 independentiy represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, a halogen atom, a 
cycloalkyi group, a cycloalkylalkyi group, a hydroxyl group, an aryl group which may be substituted, an 
arylalkyi group whose aryl group may be substituted, a heteroaryl group, or a heteroarylalkyi group: 
R3 represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, an aryl group which may have a 
substituent. an arylalkyi group whose aryl group may be substituted, an arylalkenyl group whose aryl group 
may be substituted, a cycloalkyi group, an alkoxyalkyi group, a heteroaryl group, a heteroarylalkyi group, a 
carboxyl group^ a carboxyalkyi group, an aminoalkyi group, or a cyano group: 

RS Independentiy represents a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
hydroxyl group, an amino group, an arylaikyi group, or an aryl group; and , ^ ^ ^ . 

m Is 0 or an integer of from 1 to 2. and n is 0 or an integer of from 1 to 4], wherein the aldehyde denvative 
of tiie general formula (Xli) 
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10 




iV) 



15 



20 



25 



is reacted with the organic metal compound of the general formula (XI) 
to obtain an alcohol derivative of the general fomnula (Xlil) 



(R'> 




which is oxidized to obtain a ketone derivative of tlie general formula (II) [wherein R1. R2. R3. R6. m and n 
have tiie same meanings as defined before], which Is converted. If desired. Into pharmacologically 
^ acceptable salts thereof. 
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